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... every inch designed to make 
an archilect’s dream come true! 


Here is lighting that takes both the architect's and 
illuminating engineer's thinking into consideration .. . 
expressed in the clean-cut lines and diminutive contour 
of the Benjamin Capri. In addition to its flair for making 
architectural dreams come true, the Capri’s unique 
low-brightness illumination meets the high classroom 
lighting recommendations of the Illuminating Engineer- 
ing Society . . . and even anticipates future increases 
and improvements in these practices. Benjamin Electric 
Mfg. Co., Des Plaines, Ill. 
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..- always the source of good lighting 
Now Setting the Pace in COMMERCIAL LIGHTING 


working with the architect and illuminating engineer on today’s important school building projects . . . 7 
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ADOS YEARS TO BALLAST 


Lire 


A NEW ERA IN 


FLUORESCENT 
LIGHTING... 


Years of diligent research and testing 
have resulted in the development of 
ADVAN-guard .. . the first major develop- 


105; 10—12 YEARS 


ment in |fluorescent lamp ballast design 
since introduction of the fluorescent 


5—-6 YEARS 


25% 2%e—3 YEARS 


YEARS 


Full ballast life depends on maintaining normal in- 
ternal operating temperature of 105°C. For each 
10° C. increase in temperature ballast life will be cut 
in half. ADVAN-guard prevents abnormal operating 
temperatures and assures full rated ballast life. 
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lamp. 


ADVAN-guard . . . a thermally actu- 
ated automatic reclosing protective de- 
vice, adds years to ballast life by prevent- 
ing ballast operation at abnormal tem- 
peratures. ADVAN-guard is sensitive to 
voltage and current as well as tempera- 
ture and protects against excessive voltage 
supply . . . internal hallast short circuit- 
ing . . . inadequate lamp maintenance .. . 
improper fixture application and elimin- 
ates the need for individual fixture fusing. 


To assure maximum protection for 
fluorescent lighting installations, provide 
ADVAN-guard Fluorescent Lamp Ballasts. 
Write for detailed literature. 


ADVAN-guard is listed by Underwriters Laboratories, Inc. 


The Heart of the Lighting Industry 
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Westinghouse OV-60 Pemco Mercury Oval Line Material 


Spherolite Sr. 


Lient in the night makes Anytown, U. S. A. a better place 


to live. 


And proper street lighting plays a vital role in cutting acci- 
dents and crime, providing a pleasant and safe way for those 


who venture out after dark. 


You'll find Corning lenses at work in street lights—and in 
many other special forms of lighting because only engineered 


glass can do the job so well. 


CORNING GLASS WORKS 


61-1 Crystal Stree: 
CORNING, NEW YORK 


Inquiries concerning 
your particular light- 
ing interests and 
needs are invited. 
Please address them 
to: Lighting Sales De- 
portment. You will 
hear from us promptly. 


Revere Endoval 
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Foresight is a habit 
with Curtis... 


Visioneers in planned lighting 


High-level illumination in modern low-ceiling design 
achieved with Sky-Lux Luminaires 


The evolution in modern building methods challenges the skill, originality 
and versatility of product manufacturers as well as designers and engineers. 
Anticipating the trend to low-ceiling structural design in today’s commer- 
— SKY-LUX With ; cial interiors, Curtis visioneers meet the demand for large area fluorescent 
Bs: ser lighting that combines overhead beauty with properly diffused general 
illumination. Curtis sky-LUx luminaires complement all the esthetic 
qualities of modern architectural form ... provide controlled high-level 
illumination void of objectionable shadows. Curtis can supply many types 
of bottom enclosures in many sizes of large area fluorescent luminaires, 
either recessed or surface mounted. Write today for complete information 
about Curtis sky-Lux. Curtis Lighting, Inc., 6135 
W. 65th St., Chicago 38, Illinois. In Canada: 

195 Wicksteed Ave., Toronto 17, Canada. 


CURTIS 


Visioneers in Planned Lighting® 


JANUARY 1958 


j 
1 
J 
a 
Curtis SKY-LUX fluorescent luminaires bring out the natural brilliance of displays 
the China department, Dayton's Southdale Regional Shopping Center, Minne- G4 
apolis, Minn. Architect and Engineer: Victor Gruen & Associates. 
With dConcave 
oA 


Agree? 
There’s a lot of Planned Quality 
Lighting Here at Standard Fixture Cost! 


Appearanc eas W ell as COSt were important considerations in this new bank 


installation by Litecontrol. But the primary objective was good functional 


lighting! 

Litecontrol recessed curved-lens trofters were used throughout to do two 
jobs: (1) Staggered over the public area they provide moderate light in- 
tensity (2) Over the tellers’ counters under the balcony, they step up the 
intensity to the precise high level that's needed. Even the mural on the wall 


is adequately lighted by the row of lens troffers no supplementary light- 


ing is used or required. The mural is clearly visible even from the street. 

If you have photos to show of an installation like this, you know that 
you not only have a satisfied cus- 
tomer but you make a lot of new 
friends. Consider LITECONTROL 


on your next public lighting job 


INSTALLATION 
Watertown Federal Sovings & Loan Associa 
Watertown, Massachusetts. 


tion 


AREA: 

Main banking area. 

ARCHITECT 

Daniel C. C. Gilbert, New York City, New York 
ASSOCIATE ARCHITECT 

Davis Hamerstrom, New York City, New York 


DESIGNERS: 
Benedict-Hamerstrom, New York City, New York 


CONSULTING ENGINEERS 
Albert Fentzloff, inc., Gustave B. Weiser, 
New York City, New York. 


ELECTRICAL CONTRACTOR 
Howes Electric Company, Watertown, Moss 


FIXTURES 
Litecontrol No. 4734RS in Public Area 
No. 4724RS in rows over Tellers’ Counter. 


INTENSITY 

Average in Public Area, 25 footcandles in service 
Average on Tellers’ Counter, 85 footcandies in 
service 


LITECONTROM 


LITECONTROL CORPORATION, 36 Pleasont Street, Watertown 72, Massachusetts 
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Lighting Progress in 1956-1957 


Prepared by the Committee on Progress 
of the Illuminating Engineering Society 


COMMITTEE ON PROGRESS 
James H. MeCulloch, Chairman 
Allison 
A. Anderson 
W. Beggs 
R. Bush 


R. Chambers 


. Jaeger 
Kolb 
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. Marriett 
Sargent 
Smith 
.. Strang 
. Teele 
M. L. Trostle 
A. Williams 


P. Cleaver 

E. Faucett 

M. Finch 

Goldberg 
E. Gornet 


The accompanying illustrations were chosen as 
answers to specifically — ‘“What’s new in lighting 
this year?” In addition to the pictures, however, 
attention should be called to several trends which 
are believed to be important this year. 

The illuminating engineer is becoming more con- 
scious of decor and of appearance, in addition to 
his more traditional attention to efficiency. This is 
demonstrated in several ways. 

Luminaires are growing larger every year. Trof- 
fers—two, three or four feet wide—are commonly 


available for recessing. Suspended “rug. size” 
luminaires are claimed to solve labor jurisdictional 
problems inherent to luminous ceilings, for where a 
9%-foot x 12-foot unit hangs free from the walls 
there is no question as to whether the carpenter or 
the electrician does the installing. 


Luminaires are becoming more shallow. Some 


surface mounted units are indeed so “swept” 
against the ceiling that at first glance they appear 
to be recessed. This seems to follow a growing de- 
mand for “unobtrusive” luminaires for general 
lighting. At the same time recessed units are be- 
coming thinner to avoid complications with air- 
conditioning ducts and with other “services” which 
are each year using more space between the ceiling 
and the floor above. 

Color is becoming more common in general light- 
ing. Interchangeable colored ceiling modules vie 
with colored plastic side panels and colored enam- 
elled bodies in this year’s offerings. More variation 
is noticed in the available improved color mereury 
vapor lamps. Impetus for the use of fluorescent 


Approved by the Council of the Illuminating Engineering Society 
December 12, 1957. A Transaction of the Society 
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lamps in homes is given by changing a name from 
“warm white deluxe” to “home line” in an attempt 
to show the homemaker that fluorescent lamps can 
be used happily in a home, 

Texture and form are more varied. Interchange- 
able panels in hung ceilings allow freedom of imagi- 
nation for designers through the use of formed 
panels with varying shapes, colors and finishes. 

Fluorescent lamps are utilizing higher and 
higher currents. Efficiencies of a selected group of 
high-current luminaires run in the order of 70-80 
per cent. Industrial luminaires tend toward 10-25 
per cent uplight as lamp current goes higher. Bal- 
last heating has been considered by using special 
air-conditioning and by producing ballasts in sepa- 
rate units. 

Illumination levels have increased, A factory with. 
150 footcandles of general illumination is reported, 
and trial installations of 1000 footcandles are be- 
ing studied. 

Street lighting shows more variety than ever 
before. A continuous line of light down the center 
line of the street; high frequency; low brightness 
luminaires for relatively concentrated sources ; and 
a full scale laboratory for comparison of lighting 
systems, are all new developments for street light- 
ing this year. 

Garden lighting gathers more fans every year. 
Clue to its popularity as a home lighting technique 
was the number of visitors to the garden lighting 
display featured at the Progress Report during the 
Atlanta Conference. This was an elaborate “re- 
planting” of an entire garden, complete with living 
plants and garden lighting equipment. Initiated 
by the Atlanta Section Residence Lighting Forum 
of I.E.S., 
ranged and installed by the Forum members, in 
cooperation with the Atlanta Garden Club. Chair- 
man of the project was Miss Ruth Morris, chairman 
of the I.E.S. Residence 
Lighting Forums. 

This year the submissions for consideration by 


this excellent display was planned, ar- 


national committee on 


the Progress Committee were somewhat fewer than 
in some years past, but a higher percentage was, in 
This 


partial evidence of a trend toward fewer trivia and 


the group opinion, “new and interesting.” 


increased ingenuity bodes well for the development 
of the industry. 
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Exterior Lighting 


Figure 1. Largest man-made Christmas tree, 100 ft. tall. 


Figure 2 (right). The outdoor candlelight 
performance of the opera “Carmen” on 
the night of August 23, 1957, Asheville, 
N. C. The spectacle was promoted by the 
Brevard Music Institute, Brevard, N. C. 
The stage setting was on the 750-foot 
porch of the Biltmore House built be- 
tween 1890 and 1895 by the late George 
Vanderbilt. This is an example of what 
can be done with the most modern fluo- 
rescent floodlighting equipment com- 
bined with French Renaissance architec- 
ture. The effect produced was that of a 
sparkling fairyland castle which provided 
the desired background and atmosphere 


required of such a pageant. 


Figure 3. High-current fluorescent 
lamps for poster panels. 
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Figure 4. Transilluminated building 
fronts for service stations. Fluorescent 
lamps on 8-inch centers. Pe 


Figure 5 (right). The exterior walls of this (Old Point 
Comfort, Hampton Roads, Va.) lighthouse and several 
others are being illuminated to test out the feasibility 
and advantages to be gained. It is believed that flood- 
lighting will: (a) Enable the mariner to more readily 
identify the aid to navigation and use his natural depth 
perception to judge the distance of the lighthouse. 
Ordinarily it is very difficult to judge the range of a 
source of a beam of light. As a result of this better 
orientation the risk of collision and damage to the 
lighthouse is reduced where that danger exists due to 
the proximity of the navigable channel. (b) Enable 
the mariner to take bearings on the lighthouse between 
flashes. (c) Make the tower more conspicuous against 
background lights at short ranges. (d) Decrease the 
tendency of migrating birds from becoming dazzled by 
the intense beam of the main light and fly into the 
lantern. (e) Enhance aesthetic appeal and public rela- 
tions. As in other fields — it pays to advertise! (This 
photograph was obtained through the courtesy of the 
United States Coast Guard.) 


Figure 6 (left). Twenty-three xenon filled condenser én 
discharge beacons on the center line flash in sequence ~ 
iwo times per second down the approach systems at 

March Air Force Base, Calif. They create an effect like 

that of giant tracer bullets fired at 3600 miles per hour 

toward the safe landing area. Each flash produces 30 

million candlepower for a duration of 1/5000 second. 

The center row of flashing beacons is flanked by incan- 

descent lamps providing an artificial horizon for roll - 
guidance. This is the first flashing approach system 
used at a military base and is first at any field — mili- 

tary or civilian — in the western United States. 
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Figure 7. Columnar taxiway lights 
installed on a taxiway at New York 
International Airport. 


Figure 8. This is believed to be the 
largest single area ever to be flood- 
lighted. The parking areas of Idlewild 
International Airport consist of ap- 
proximately 160 acres illuminated 
from 338 1500-watt mereury flood- 
lights mounted on 43 towers at ap- 
proximately 72 feet above the ground, 
The average illumination varies from 
approximately eight to three foot- 


candles. 


Figure 9. The first commercial high 
frequency outdoor fluorescent instal- 
lation in the City of Detroit. A static 
magnetic frequency converter changes 
standard 480-volt, three-phase, 60- 
cycle sine wave power, first to 180- 
cycle single phase, then to 360-cycle 
single phase and finally to a regulated 
constant current of 6.6 amperes, 
square wave, 360 cycles under 1000 
volts. 25 per cent additional light is 
said to be available from fluorescent 
units operated on square wave power 
at high frequencies. 
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Figure 10. This shows the first com- 
mercial installation in Dayton, Ohio 
of fluorescent units mounted at a 
height of 25 feet with the lamps paral- 
lel to the curb. Here, 32 single-lamp, 
six-foot units are installed in a con- 
tinuous line over the center of a 40- 
foot roadway. An initial level of ap- 
proximately 15 footeandles is provided 
on the pavement. The uniformity of 
Ulumination in this installation is un- 
surpassed, The system is experimental. 


Figure 11. If a picture is worth 1000 words an actual full-scale installa- 
tion is worth 1000 pictures. This is the view of a newly completed 
demonstration street. By merely flipping a switch while standing here at 


these “Crossroads of Light” one can see comparative results of 6 different 
systems of incandescent filament, 5 mercury vapor and & fluorescent 


installations. 


‘% Figure 12. Outdoor fluorescent flood- 
lights have been recently installed in 
a Southern Railroad Inspection Yard 


for an unusual application. The unit 
is mounted at ground level just inside 


the tracks and aimed upward at an 
undercarriage inspection point. This 
provides superior illumination levels 
with a minimum of shadows at much 
less cost per footeandle than the con- 
ventional incandescent units or port- 
able lanterns commonly used. 
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Outdoor Lighting 


Figure 14. Continuing anti-collision —re- 
search is being conducted to increase day- 
time conspicuity of high speed aircraft. This 
shows a sweep beam light installed in the 
nose of a DC-3 by the Civil Aeronautics 
Administration, Technical Development and 
Evaluation Center, Indianapolis, Ind. 
Sources such as the 600-watt landing light 
and a mercury vapor capable of producing 
a million candlepower have been flight 
tested. Both of these sources show promise 
of increasing the range at which an airplane 
can be detected in bright daylight. The 
maximum range so far confirmed is 22 miles 
when the plane itself was not discernible 
beyond 16 miles. 
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Figure 13. The 30-inch General Purpose Searchlight was developed 
by the USAERDL, Fort Belvoir, Va. Though it has only one-quarter 
of the optical area of the standard 60-inch searchlight, it has a peak 
beam intensity of 450 million candles as compared to 600 million 
‘or the 60-inch searchlight. This is made possible by a carbon are 
source whose brightness is 1500 ¢ mm“. The beam is 2'2 degrees 
wide and has a lumen output of 320,000 lumens. The are uses 
15 kw with 190 amperes through an 11 mm carbon. This search- 
light can operate continuously for more than 12 hours by use of an 
automatic positive carbon rod feed with a circular dise negative. 
Indirect illumination coverage of this searchlight out to 10,000 
yards is equal to or better than the 60-inch searchlight. 


Figure 15. This is a newly available 500-watt completely portable 

emergency unit. It produces 121,500 candlepower and is said to be 

“the most powerful light-weight portable in the world.” It is com- 
pletely waterproof and weighs only 13 pounds. 


Figure 16 (left). A king-size reflector gives relatively 
low brightness, even with incandescent filament or mer- 
cury vapor street lighting. 
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Figure 17. This newly available incandescent sign-board 
gasketed unit employs two 200- or 300-watt medium 
base lamps. It features louver type ventilation equipped 
with “bug” screens and weep holes to permit escape of 
condensed moisture. The heat and impact resistant 
lens is specially shaped to allow rainfall to keep the 


glass clean. 


Figure 19. This is a view of the newly available 1500- 

watt mercury floodlight specially designed to meet the 

requirements of the vast automobile parking areas at 
the Idlewild International Airport. 


Figure 21. A floodlight utilizing 400- or 1000-watt clear 

or improved-color mercury vapor lamps is now available. 

Beam spreads produced vary from 28 degrees to 114 

degrees with corresponding beam efficiencies of 43 to 
76 per cent. 
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Figure 18. This new outdoor unit employs one of the 
highest lumen output fluorescent lamps available today. 
Its sleek design uses extruded aluminum and resembles 


an airplane wing. 


Figure 20. A recently available piece of prismatic glass- 
ware is specially designed for use with mercury vapor 
lamps. This can be used in such applications as outdoor 
substations where the output and long life characteristics 
of the merury vapor lamp are desirable while retaining 
the necessary light distribution and vertical surface illu- 
mination properties formerly obtainable only with the 
incandescent filament lamp. 


Figure 22. This is a highly competitive business. Manu- 

facturers are striving to provide users with the best 

possible designs to produce the most footcandles for the 
smallest investment. 
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Figure 23. The rugged, resilient nature of a new plastic 
for fluorescent luminaires is demonstrated. The four- 
foot long polystyrene pan easily withstands 180 degrees 
without Such 
protects the pans against damage during shipping and 


twist eracking or breaking. strength 


handling. 


) 


Figure 25. New gas mixture, new metals and cathode 
construction provide longer life and higher lumen main- 
tenance in the T12 end chamber type extra-high-output 


fluorescent lamps. 


Figure 27. 


surface provides 


Figure 29. 
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New Bulb shape for mercury 

lamp for semi-indireet lighting. 

Y BA 56 bulb containing a 400-watt mercury 

are tube and phosphor coating on the bowl 

2/3 upward 

downward, and can be obtained in either 
the regular or the deluxe white color. 


Airway beacon lamp for airports landing 
high-flying jet aircraft. 


RADIANT ENERGY TANCE 
ae 


| 


i 4 


ro 


Plate glass can now exclude much of the 


Figure 24. 
heat spectrum without producing a greenish cast on the 
complexion. 


Deluxe white mercury lamps produce color 


Figure 26. 
quality light for commercial lighting made possible by 
pink-purple luster coating plus fluorogermanate phos- 
additive and 


phor, providing both subtractive color 


correction. 


Figure 28. Lower voltage ignition timing lamp, FT 30. 


This new 


light, 1/3 


Figure 30. This 2'4-inch 150-watt 
quartz lamp is rugged and compact 
making it ideal as a wing-tip lamp. 
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Interior Lighting 


Commercial, 


Industrial 


Figure 31. A cove-lighted college swimming 


Figure 32. Pennsylvania Station in 
New York has this floating aluminum, 
steel and glass canopy of light, 164 
feet long and projecting 43 feet out 
from the wall. Air-conditioning ducts 
and 3200 fluorescent lamps are in- 
stalled above the aluminum louvers. 
composed of so 13,552,000 hex- 
agonal cells. TV receivers at the coun- 
ter bring information about space 
availability directly from the interior 
of the Service Bureau to the point of 
sale. 


Figure 33 (left and below). Interchangeable ceiling 
modules allow variety in color, form and texture. 
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Figure 34. Thin sheets stretched 
across frames. Entire frame is then hidden by alumi- 


translucent plastic 
num mullion. 
Figure 35 (right). A floating panel luminaire in a 


private office. 


Figure 36. This plastic ceiling does 

not run from wall to wall, but is a 

“rug size,” allowing an open area be- 
tween the ceiling and wall. 


Figure 37. An accoustical baffle, metal 
louver combination for noise and 


brightness control in a classroom. 
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Figure 38. Alternate leaves of this louvered ceiling 
equipment rotate 90 degrees so that all lie flat for easy 
cleaning without special equipment. Because of this 
unique design, separate leaves may be colored in un- 
limited variety, providing unlimited design possibilities. 
Even the two sides of one leaf may be of different 


colors. 


41. A luminaire designed for low ceiling mount- 
ing in areas where visual comfort is important. Low 
side brightness is achieved by double wall construction 
providing graduation of tone blending into the sur- 
rounding ceiling area. Low end brightness is obtained 
by the use of louvers consisting of a series of sections 


of a parabola. 
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Figure 39. A very shallow plastic enclosed unit. The 
plastic enclosure forms the sides and portion of the 
ends, The end return of the diffuser provides a smooth 
visual transition from one luminaire to another within 


a continuous row. 


Figure 40. A series of parabolic shaped reflectors pro- 

vides an even distribution of light over the entire diffus- 

ing area of this luminaire. Shallowness is achieved by 

hiding the ballast in the sides of the unit, rather than 
in the middle. 


Figure 42. A luminaire for harnessing the output of 

high-current lamps. This industrial unit is designed for 

visual comfort in high or low bay installations. Bright- 

ness is controlled lengthwise as well as crosswise by the 

plastic diffuser. The reflector permits a 23 per cent 
upward component of light. 


Figure 43 (left). Porcelain enamel, stainless steel, and 
Monel metal are supplied in a corrosion-resistant indus- 
trial luminaire listed as Class Il F and II G. 


Lighting Progress in 1956-1957 


q 
§ 
‘ 
, 
= 
11 
i 


Figure 44. A luminous cone luminaire designed for Figure 45. A high bay fluorescent installation at an 
high wattage reflector lamps for use in a high mounting iron works. Fifty footeandles from 30 feet above. 


area. 


Figure 46. High level (150 foot- 

candles) general illumination with 

high-current lamps eliminates the need 

for supplementary lighting in a ma- 
chine shop. 


Figure 48 (right). Designed for use 
with any standard transparent type 
liquid level gauge, this explosion-proof 
gauge light gives even illumination 
over the entire length of the gauge. 
The light source is a 258 P8DC lamp. 


Figure 47. This unusual garage installation combines 
the economy of an unshielded luminaire with protection 


against lamp breakage from automobile antennas. 
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Figure 49. Shown here is a system of bleeding cold air 

into the ceiling plenum for maintaining the proper 

operating temperatures for the fluorescent lighting sys- 

tem. This prevents overheating of the ambient air in 
the troffers and results in higher light output. 


Designed to provide sup- 
these lumi- 


Figure 52. 

plementary 

naires are in operation in a mine many 

hundreds of feet under the earth's 

surface. They provide a safe system 

for illuminating underground working 
areas. 


illumination, 
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Figure 50. Industrial lighting installation of 1000 foot- 
candles, reported comfortable, uses high-current lamps 
in aluminum reflectors. 


High 
fusing materials, is obtained by using 


Figure 51. temperature, for 


quartz T-3 lamps. 
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Figure 53. Sparkling luminous ceiling adds spacious- 


ness and hospitality to apartment hallway. 


Figure 55. Decorative wall element in dining area is 

made from wood shavings impregnated into sheet plas- 

tie to form design pattern. The element is lighted with 
incandescent reflector lamps. 
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Figure 54. Colored lamps, behind packaged luminous 
ceiling element, bring sunshine qualities to modernized 
kitchen. 


Ag 


Figure 56. Happily revealing toiletry is dividend 
from combination of luminous ceiling and mirror side 
brackets. The “rug size” ceiling unit is equally suited 


to the private office. 
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Figure 57. Lighting for unity with 

house design, continuity of effect and 

adaptability to living patterns comes 

true only with complete collaboration 
of family and all designers. 


Figure 59. Luminous ceiling as ap- 
plied to the home. (Phone number 
not available.) 
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Figure 58. The use of 25-watt, 30-volt 
incandescent filament lamps in a -eries 
with an appropriate switch control to 
give various levels of lighting from a 
luminous ceiling system. Part of in- 
stallation is on dimmer control. 
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Figure 60. Same effect as Fig. 59, except for the light- 
ing. (Here the walls are transilluminated.) 


Figure 61. Dining room lighting with 12 recessed 


downlights using pink, blue-white and gold reflector 

lamps, four of each. Each color can be individually 

demonstrated or used together for a variety of lighting 

tints. The light gray carpeting and walls support the 
action of the cool mixture. 


Figure 62 (left). Glamorous vanity mirror using G-16% 
lamps and perforated metal reflectors, painted in flesh 
tint. 


Figure 63. Lighting sets the pace for 


variable living needs in a renovated 


attic. 
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Figure 64. Wall lamp of knock-down design for lighting Figure 65. A lighting engineer's solution to his own 
projects for adult and youth groups, schools, 4-H groups. recreation room lighting problem. 


Figure 67 (right). Night light that lets vou 
dial the amount of light you want . . . pro- 
vides soft illumination that is fully con- 
trollable from “dim” to “bright.” Shown 
Figure 66. Circular steel dome here is the operation of the simple shutter 
luminaire. 30 inches in diameter, is control, which regulates the exposure of the 
a direct-indirect unit using a 200- 3000-hour 7-watt lamp. The new night light 
watt incandescent lamp and a Fres- is also equipped with an on-off switch. 
nel type lens. Plugs directly into wall outlet. 


Figure 68. Wood-faced wall valance furnishes up and 
down light. 


Figure 69. This luminaire has a telescoping tube and 
an expandable cord. Using a principle similar to that 
of a slide trombone, it can be expanded or retracted as 
desired. The unit can be rotated at both base and shade 
and thus the light can be positioned for the working area. 


Figure 70 (left). Fluorescent desk lamps have a new appearance. 
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Figure 71. Incandescent study lamp Figure 72. Wall-mounted fluores- 

diffuser made from one-piece cent desk light with polished brass 

vacuum formed plastic shaped as support arm. 

one piece to make Ll-inch diameter Figure 73 (right). Fluorescent 

diffusing bowl and shade; uses floor lamps, too, have produced new 
50/100/150-watt lamp. styles. 


Garden Lighting 


Figure 74 (below) Atrium inside the house separated 
from living room by glass but open to the sky. Three 
separate controlled lighting effects — first, consists of six 
blue-white reflector lamps and one pink reflector lamp. 7 on 4.8 
ps Figure 75 (right). Umbrella-shaped 
These downlights create cool pools on the black slate a 
luminaire for path, garden and 
floor, and their color enlivens all of the colors in the a te 
shrubbery lighting. 
plants and the flower colors. Second system consists of 
concealed back lighting below the low plants, lighting 


along two sides, Third effect ix produced by back light- 


ing the translucent dividing screen on the left. 


Translucent garden border light, portable 
for plug-in. 
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Lighting Abroad 


Figure 77. Floodlighting of L’Hotel de Ville, Paris, 
France. Hluminated by 12 projectors. 


Figure 79. Dlumination of Champs 
Elysees, Paris, France. The old gas 
lighting on the Champs Elysees has 
been declared a national monument 
be removed. To obtain 


better . fluorescent mer- 


eury luminaires on high poles have 
been added. The mercury lamps are 
100-watt golden white, mounted at 
approximately 25 feet. The poles are 
spaced approximately 75 feet apart. 
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Figure 78. Floodlighting of Le Pont 
Neuf is provided by ten 1009-watt pro- 


jectors with horizontal spread lenses. 
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Figure 80. St. Anselm's Meguro Catholic Church, Tokyo. Figure 81. Japanese living room, Mr. Eiichi Ikeda’. 
White wall surface behind crucifix is washed with light residence, Tokyo. This room is 80 square feet. Ceiling: 
recessed luminaire with spun-glass bottom, four 20-watt 
white fluorescent lamps plus two 40-watt incandescent 
Aleove: one 10-watt white fluorescent lamp. 


from nine 100-watt incandescent lamps on each side. 
Spotlights with 100-watt incandescent lamps are used to 
illuminate modernistic crucifix and vertical panels on tube lamps. 


either side of altar. Stand: 60-watt incandescent lamp. 


Figure 82. Tennis court at Romain- 
ville. Hlumination is from four-lamp 
10-watt) fluorescent luminaires 
ranged overhead along the side lines 
of the court. Thirteen luminaires on 
each side are mounted about 30 feet 
from the floor and provide approxi- 
mately 35 footeandles, 


Figure 83 (right). \Nenon color testing unit. In Ger- 


many the daylight quality of light produced by a dis- 


h 


charge throu » gas is used for precise color 


matching. The xenon spectrum is unchanging and com- 
pletely reproducible so it is being offered for considera- 


tion as a basic standard. 
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Figure 84. Controlled daylighting, 
school at Paddington, England. The 
large structural panels of light con- 
erete form effective louvers reducing 
glare from slanting rays of the sun. 
These elements also provide an inter- 


esting appearance to the building and 
structural strength. 


Figure 85. Japanese Memorial print 
commemorating first electric street 
lights in Japan. This shows the artist's 
conception of the brush are light in- 
stalled in 1887 on the Ginza which is 
the main street of Tokyo. The Japa- 
nese have recently installed an operat- 
ing replica of the original are light. 
They have mounted a reproduction of 
the old time lantern on a high wooden 
pole with a modern 1000-watt quartz 
mercury lamp as the light source. 


For 1957 Indexes— Watch for February |.E. 


Subject and Personnel Indexes for 1957, traditionally Section IL of January [LLUMINAtT- 
ING ENGINEERING, will this year be a supplement of the February issue. 
The Personnel Index will constitute a Roster, with business addresses, of all Committee 


appointees and national and local officers of LE.S. 
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te GRADUAL development and perfection 
of short-are mercury lamps has been reported to 
the Society during the last few years. Today the 
prediction of the past with respect to the potential 
usefulness of short-are mercury lamps in general 
has been realized. They are being used in all of 
the applications anticipated and in addition, in 
others that were not considered likely to develop. 

These lamps are made in two types —one, the 
mercury lamp, with a small amount of argon as 
an ionizing or starting gas, and the other known 
as the mercury-xenon lamp, designed with a pres- 
sure of several atmospheres of xenon gas to provide 
intense illumination within a few seconds after the 
are has struck. After the lamp heats up and the 
mercury is all vaporized the characteristics of the 
two types are quite similar. 

The various applications of short-are lamps are 
all made possible because these lamps develop an 
intensely bright, small and almost spherical source 
of light. They in effect approach the “point source” 
illuminant that is so vital to most optical applica- 
tions. Their use, therefore, in general consists of 
varied applications where the light used must all 
come from one relatively small area or spot. 

In illuminating engineering, a “point source” is 
needed chiefly for searchlights, for picture projec- 
tion and for optical instruments. In the past, where 
high power was needed, the carbon are was always 
used. Where lower brightness sources could be 
used, incandescent lamps have been applied. 

The short-are lamp is a bulb type light source 
with characteristics similar to an incandescent 
lamp, but with brightness, and light source shape 
and size comparable to that of the carbon are. In 
high wattages, therefore, the short-are mercury 
lamp is being introduced for use where the carbon 
are was formerly required. Such an application 
is the high powered searchlight used for military, 
marine and recently for advertising purposes. 
Today the most important application of short-are 


A paper presented at the National Technical Conference of the 
Illuminating Engineering Society, September 9-13, 1957, Atlanta, 
Ga. AUTHOR Lamp Division, Westinghouse Electric Corp., Bloom 
field, N. J 
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Optical Applications of 
Mercury Short-Arc Lamps 


By E. W. BEGGS 


The arc of a mercury short-arc lamp is a “ball 
of light” which is about ten times as bright as 
a tungsten filament and which approaches the 
intrinsic brightness of a high intensity carbon 
arc. The color and brilliance are quite uni- 
form but greatest brightness occurs in the 
vertical core and bright white spots develop 
at each electrode surface. The light has the 
blue-green-white color of the mercury spec- 
trum but is whiter than mercury lamps for 
general lighting service due to the high oper- 
ating vapor pressure developed. Powerful 
ultraviolet energy bands are available and are 
sometimes applied. The 5461-A line can be 
segregated where monochromatic light is 
needed. Short-arc mercury lamps are used in 
searchlights, instruments, and image projec- 
tors. They are also used in photochemistry 
and photoprinting, where their concentrated 
actinic rays increase speed and their spectral 
quality favors accuracy of reproduction. 


lamps is the use of the 1000-watt mercury-xenon 
lamp in 12-inch U. S. Navy searchlights. 

Another important field for short-are lamps is 
instrumentation. The familiar comparator used to 
project magnified silhouette images of machine 
parts requires highly controlled light flux both in 
intensity and angle. Comparators up to recent 
months had depended entirely upon small brilliant 
incandescent tungsten filament light sources. Re- 
cently, however, where high power is needed, ad- 
vantage is being taken of the unique qualities of 
the short-are lamp. In this way the brilliance of 
the image is increased many times and the sharp- 
ness of the shadow reaches a degree of perfection 
not hitherto possible with other sources. 

Projection of pictures or images on a screen is an 
important use of mercury short-are lamps. The 
color of the light is blue-green white, however, so 
this field will be limited until the pure white light 
of the xenon short-are lamp is available. 

Between the two extremes of the high-powered 
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searchlight and the small brilliant light source for 


instruments lie many “point source” applications 
that have scarcely been considered heretofore. One 
of these, for example, is photographie projection 
printing. Another is the etching of sharply defined 
images and patterns on photosensitive glass. An- 
other is printing enlarged images of microfilm file 
records on diazo print paper. Another is the new 
and rapidly expanding field of polarized light in 
which controlled beams of radiation are required. 
Still others are the projection of images for tele- 
vision stage backgrounds and the quick magnifica- 
tion and study of a television tube image by large 
groups of people as in the SAGE inter-continental 
air defense program, ete. 

Each of these uses has its own specialized optical 
system. The short-are light source has been found 
adaptable to each and generally without necessitat- 
ing any basic changes in the optical elements used. 
Searchlight Optics 

The application of a short-arc mercury or a mer- 


cury-xenon lamp to a searchlight has involved the 
conversion of an existing incandesvent or carbon 


DOOR FRAME 


GLASS FACE 


PARABOLOID OF 
REVOLUTION 


\ 
/ 
| _—AUMILIARY SPHERICAL REFLECTOR 
LAMP 
U 
- 


SHORT -ARC SEARCHLIGHT 


Figure 1. Short-are lamps are now used in searchlights 
with axis of are at right angles to plane of reflector. 
Auxiliary spherical reflector increases beam candlepower 
but shortens useful lamp life somewhat. 
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are unit but ultimately new units will be designed 
for them. The U. 8. Navy in 1955 rebuilt 500 of 
their 12-inch signalling and navigation search- 
lights, substituting the 1000-watt short are mer- 
cury-xenon lamp for the 1000-watt incandescent 
tungsten filament lamp formerly used. This in- 
creased the maximum beam candlepower from 
100,000 to 3,000,000 and resulted in a reduction in 
beam divergence from 10 degrees to 3 degrees hori- 
zontal by 2%4 degrees vertical. As a result, the 12- 
inch searchlight is being used more extensively than 
before because it can be used satisfactorily for 
navigation and signalling work at greater distances 
and provides suitable signals in the daytime as well 
as at night. 

The mereury-xenon lamp was selected for this 
application because the initial discharge through 
xenon provides considerable brilliance; in fact 
within a matter of 5 seconds, these lamps can be 
brought up to 20 per cent of full brightness. The 
warm up time depends on the power in the pulse 
discharge, the circuit uscd, end the optical system. 

In the Navy uni a dark coating of platinum 
metal is placed on the side of the quartz bulb away 
from the searchlight mirror to accelerate warm up. 
The coating of platinum prevents the use of an 
auxiliary spherical mirror and wastes part of the 
light that might be utilized. However, in this mili- 
tary application this was found desirable, in order 
to provide high candlepower quickly. It also re- 
duces the hazard of overheating the bulb due to an 
out-of-focus front mirror and/or continued opera- 
tion of the lamp in the horizontal position. 

In civilian searchlight work the requirements are 
similar to Navy use except that a greater emphasis 
is placed on navigation purposes. Most civilian 
searchlights today are used in inland water appli- 
cations. Here the light must be of higher power 
than for most. Navy uses and there will be less de- 
pendence on radar. In addition they are almost 
never used for signalling nor directed up or down, 
which in Navy applications are common practice. 

There are more boats on the inland water-ways 
today than ever before in history. These now gen- 
erally use carbon ares with special d-c generators 
provided on the barges. Short-are mercury search- 
lights are operating experimentally on barges and 
shortly will be seen in quantity in that service. A 
typical application consists of two 18-inch or 19- 
inch units on the front end of the lead barge. 


Advertising Searchlights 


The use of powerful light beams in the sky to 


attract attention for commercial purposes has been 
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increasing for some years. Moving fingers of light 
have now become standard practice for dedicating 
ceremonies, important openings such as for new 
shopping centers, new theatres and the like. Most 
recently the use of powerful searchlights mounted 
on the tops of tall buildings has resulted in a con- 
siderable amount of interest all over the country. 
The reason is that for a relatively small expendi- 
ture a dignified but extremely effective way to 
publicize the building and attract people to it is 
created, 


Landmark Beacons 


In Dallas, Texas, the Republic National Bank 
chose to install a 60-inch searchlight with a 2500- 
watt short-are lamp on a 150-foot tower erected 
above the roof of their 36-story building. This 
levice has been running continuously each night 
as a rotating beacon and has served to mark the 
location of the City of Dallas to air and land trans- 
portation for many miles around. Reports have 
been received that this beacon has been seen from 
aircraft as far as 300 miles. 

The Empire State Building in New York is per 
haps the worlds most famous structure. This build- 
ing was originally equipped with a tower designed 
for a mooring mast and embarkation and debarka- 
tion tube for passengers and freight carried by 
lighter-than-air craft such as the ill-fated dirigible, 
The Von Hindenburg, and others. Subsequently 
this tower was used for radio and television aerials 
and is now the location of the most powerful broad 
casting elements of this kind anywhere. In 1955 
the concept of night illumination to add eye appeal 
to the Empire State Building after dark and air 
way beacon lights brought about the installation of 
searchlights on the tower. 

There are now four 60-inch searchlights, each 
equipped with a 2500-watt short-are mercury lamp 
These provide four narrow high intensity pencils 
of light of 450,000,000 ecandlepower which are 
swung horizontally and then up into the sky in a 
sort of “ballet of light.” They now make the Em- 
pire State Building visible from hundreds of miles 
away and attract the eyes to the building and of 
course, serve a useful purpose to air traffic. 

The optical requirements are primarily that the 
light souree be placed at the focal point of the 
reflector and that each lamp be replaced before it 
gets too dim. The focal point has been established 
for each projector and the mounting bracket is 
adjusted to hold the lamp with the light source at 
exact focus. The mounting collars on the lamps are 
placed with a controlled accuracy within plus or 


minus ;'y¥ inch. The majority of the lamps are of 
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Figure 2A. World-famous Empire State searchlight 
beacons use 2500-watt mercury short-are lamps, operat- 
ing unattended. Lamps are replaced when brightness 
drops too low maintaining high-level performance, 
eliminating unnecessary outage. 


course within less than half of this tolerance. In a 
fixture of this size the individual lamp variation 
has not been large enough to require readjustment 
after the lamp has ben installed in the pre-set 
clamping system used. 

Since these lamps are burned horizontally part 
of the time, a secondary mirror is not used as this 
might overheat the bulb when the searchlights are 
aimed straight up. This effect is small with a new 
lamp but becomes increasingly important as the 
quartz sphere darkens. A photocell photometer is 
used to measure relative lamp brightness of a lamp 
during operation. The readings are made through 
a sight-hole in the side of the searchlight drum. 


Lamps are removed when the reading drops below 


Figure 2B. Empire State beacon, with George Washing- 
ton Bridge in foreground. 


ILLUMINATING ENGINEERING 


= 
4 
4 | 


ROTATING 
MIRRORS 


STATION W.S.M 
NASHVILLE, TENN 


Figure 3. Vertical searchlight shaft provides multiple 

horizontal beacon beams from TV antenns tower. 

Rotating 45-degree mirrors provide scintillating effect 
and beam movement as aircraft warning light. 


a safe and practical level, which prevents failures 
in service, 

The newest installation of this sort is located in 
Nashville, Tennessee. There the searchlight is 
mounted on the roof of the building and the beam 
is directed straight up through the center of the 
antenna tower structure. Part of the beam flux 
will strike mirror elements half way up the tower. 
Another part will strike mirrors at the top of the 
tower and the remainder will go directly into the 
sky. 

Each imirror will oscillate, developing a continu- 
ous pattern of light and movement in the sky. By 
having the light on the roof of the building, it will 
be readily accessible for servicing. At the same 
time the optical effect will be equivalent to that 
which would be obtained with searchlights mounted 
up the tower. 

At LaGuardia Airport a shaft of light aimed at 
30 degrees up into the sky acts as a guide light to 
pilots leaving the field, particularly in the easterly 
direction. Planes taking off from runway 13 aim 
toward the searchlight and then make their turn 
after they pass through or near the beam up in 
the sky. This reduces the noise nuisance over the 
heavily populated residential area of Flushing near 
the airport. 

The longest useful life will be obtained with 
short-are lamps operated in a vertical position, and 
the tilted position used at LaGuardia was expected 
to eut the useful life of the lamps used there. 
Nevertheless this degree of angularity has proved 
to be quite practical and almost full normal life will 
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Figure 4. Brilliant pencils of parallel light from a 
short-are lamp through a pin-hole aperture facilitate 
testing of lenses, reflectors and other optical elements. 


be obtained with properly operated lamps when 
mounted in that position. 


Instruments 

In the study of lenses, reflectors, prisms, mirrors 
and other optical elements, controlled pencils of 
light are required. A so-called point source of light 
is essential and, in the past, small bright tungsten 
filament lamps have been standard equipment. 
With the advent of the short-are lamp, however, 
this type of work will be made simpler and more 
accurate because of the higher brightnesses that are 
obtained. 

Similarly, all associated optical applications such 
as colorimeters, polariscopes, comparators, polari- 
meters, microscope projectors, ete., are turning to 
the new higher intensity point source short-are 
lamps to improve their performance. 


Optical Design 
In checking the aberration, both spherical and 
chromatic, the small source 250-watt short-are lamp 


is generally used. The procedure is quite simple 
and consists essentially of masking all of the lens 
elements except a pin-hole spot located at the point 
to be tested. The light souree and lens are placed 
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Figure 5A. Precision machine parts require precise 
measurement. The optical comparator provides instant 
information essential to the tool and die makers art. 
The short-are lamp is revolutionizing the comparator, 
permitting it to be used in an open lighted room for 
higher magnification than was heretofore practical. 


in accurate position, the pin-hole aperture is moved 
from point to point over the surface of the lens, 
and the path of the pencil of light through the lens, 
or lens System, to its target is traced. The powerful 
mercury lines in the blue and yellow-green zones 
are used to determine chromatic error by interpos- 
ing blue and orange-yellow filters 

Similarly, the grinding and polishing of a search- 
light-reflector, the accuracy of the surfaces of a 


prism, the precision throughout its acceptance 
angle of a colorimeter, polarimeter or other device 
can be checked. The high brightness and small size 
of the short-are source make every operation sim- 


pler and more accurate. 


Comparators 

One of the best examples of new precision and 
effectiveness made possible by use of the short-are 
lamp in optical instruments is the improved result 
obtained in the tool and die maker’s comparator. 
This device creates a precise magnified silhouette 
image used to check the dimensions of a machine 
part, such as screw threads, a slot, a cam, or other 
shape as it is being made by the toolmaker. 

Brightness of background and sharpness of 
shadow determine the effectiveness of this device. 
Also since most applications of the comparator in- 
volve a machine part that has thickness, the edge 
of the shadow is only as sharp and as accurate as 
the degree of parallelism of the light rays permits. 
The angle of divergence of the light rays in a good 
comparator is reduced by apertures in the optical 
This, however, also greatly reduces the 
therefore, the 


system. 


“picture” and, 


brigitness of the 


«09 


Optical Applications of Mercury Short-Are Lamps 


brighter and smaller the light source, the clearer 
and more accurate the image will be. Short-are 
lamps, therefore, are destined to revolutionize com- 
parator work and will extend their usefulness in 
tool making and other related fields. 

Short-are lamps are also used in surface inspee- 
tion instruments. The high intensity and spectral 
quality of the short-are source is used to project a 
clear, accurate image of a surface on a screen. The 
image can then be inspected for imperfections. 
Such parts as master dies, matrices, etc., can be 


checked for absolute accuracy. 


Polarizing Instruments 

There are many types of polarizing devices now 
in use to provide information. In all of these it is 
important that the light rays be collimated. Of 
course, the light source should be as small as pos- 
sible and as brilliant as can be obtained. For large 
work the carbon are has been used but for most 
applications a small bright tungsten filament has 
been applied. 

The new short-are lamp has a light source bright- 
ness similar to that of a carbon-are, being in the 
order of 200 to 400 candles per square millimeter. 
A small laboratory carbon-are has a brightness of 
approximately 150 candles per square millimeter, 
while that of a searchlight are runs about 650. The 
short-are lamp, having a simplicity of operation 
like that of a tungsten filament lamp, is now being 
used to supplant the older type sources. 

The optical system in the polariscope is quite 
complex. It consists of the light source itself and 
a condenser lens or collimating lens system de- 
signed and set to create an image of the light source 
The beam is then passed through a 


at infinity. 
polarizing element and the material or object to be 


Figure 5B. Checking for magnification on a comparator. 
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Figure 6A. Polariscopes, polarimeters stress 

analyzers now provide quicker and more accurate read- 

ings with short-are lamps. Higher intensity in the light 

source permits smaller aperture opening which reduces 

beam divergence. Mercury spectrum is easily converted 

by use of a filter to monochromatic light at 5460A for 
sharpest possible detail. 


inspected or tested is placed in the essentially 
parallel rays of polarized light. 

Polariscopes are commonly used to test the 
characteristics of sugar solutions and other bi- 
refringent liquids. Since the degree and direction 
of rotation of the polarized light is measured after 
the light beam passes through a column of liquid 
of considerable length, it is obvious that parallelism 
in the rays is essential. Also, of course, maximum 
intensity is needed since many liquids tested today 
are not perfectly clear. The short-are lamp with its 
high brightness will extend the usefulness of exist- 
ing polariscopes since it will provide accurate 
measurement through liquids which today cannot 


be measured. 


Ultraviolet Instrumentation 


Some of the more important applications of 


short-arc lamps to instruments require that the 
lignut source be a powerful generator of ultraviolet 


rays. ‘The mercury and mercury-xenon short-are 


Figure 6B. Taking a reading of a polarimeter. 
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Figure 6C. A photo-elastic polariscope for stress analysis. 


lamps produce enormous amounts of ultraviolet 
ranging from the visible down to 2000A. The are 
tubes are of quartz which transmits all radiation 
at high efficiency, and therefore these are ideal 
sources where ultraviolet is needed. 

The spectrum of the short-are lamp contains a 
series of spectral lines, the most powerful of which 
lies at 3650 A. For fluorescent effects this is gener- 
ally the most effective, and is available from either 
single or double bulb lamps. 

The resonance line at 2537 A is entirely absorbed 
by the mercury vapor surrounding the are inside 
the quartz are tube or bulb. IHlowever, large 
amounts of energy are present in side bands in the 
neighborhood of 2400 A and 2600.A and these may 
be used if needed. For example, some materials 
fluoresce only under 3650A and do not fluoresce 
under rays below 2600A. Others, on the contrary, 
fluoresce brilliantly from 2400 A to 2700A and are 
practically dark under 3650A energy. The single 
bulb mereury short-are lamps can be used for 


either group. 


Image Projectors 


Where a picture is to be projected on a screen or 
other surface, the short-are lamp is appropriate as 
long as true color reproduction is not required 
For black and white television back screen projee- 
tion, therefore, a mercury or mercury-xenon short- 
are lamp is well suited and the lamps are now used 
in that application. 

Similarly in microfilm “reading,” the black and 
white image is not only brilliant but has a clear 
soft blue-green color that is effective in microfilm 
filing operations. In the field of picture projection, 
therefore, the short-are lamps are destined to find 
appreciable use. However, the trend to color is so 
strong that this field will eventually be dominated 
by the short-are lamp with a discharge through 
straight xenon gas which develops an almost per- 
fect daylight spectrum. These lamps are now in the 
developmental stage and will be made available for 


general use in the near future 
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PICTURE OR IMAGE PROJECTION 


Figure 7. Where the picture need not contain all spec- 

tral colors the mercury short-are lamp is recommended. 

Such applications provide superior clarity of image with 

eye-resting blue-green background. Conventional optical 
elements are found to be effective. 


In back screen projection for television operation 
today the 2500-watt lamp is used, and the mereury- 
xenon type is applied in order to obtain quick 
warm up in case it is needed on short notice. In 
order to provide the maximum possible picture 
brightness the condenser lenses are very large, 
being in the order of 8 inches in diameter, and the 


lantern slide is oversize Today these run as large 


as 5 inches x 7 inches. Also for maximum picture 
from the 
beaded 


The light is projected from above the heads 


brightness, the light rays are thrown 


front against a high efficiency picture 
screen 


of the actors to avoid shadows on the sereen 


SAGE Motion Picture Projector 
A highly specialized and very important appli 


‘ation of mercury or mercury-xenon short-are 
lamps is in conjunction with the SAGE inter-con- 
This 


dollar operation involves the use of radar receiving 


tinental air defense system. multi-billion 
stations located at strategic points throughout the 
world, which feed information as to enemy plane 
operations into military headquarters in the United 
States. The information is registered on radar 
screens to aid our co-ordinated defense operations 
as determined by the Air Force Top Command. 

In order to provide a large picture of the indi- 
vidual radar screen receiving the information from 
each or all specific areas where enemy operations 
are taking place, an enlarged image is projected on 
a motion picture screen. This permits observation 
from moment to moment by the entire supervising 
command group. 

A motion picture film record is made of the spe- 
cific radar screen in question and this is immediate- 
ly developed and projected on the viewing screen. 
To provide the high brightness required to produce 
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a clear picture on the screen, as well as long lamp 
life, the mercury-xenon short-are lamp was selected 
and the 1000-watt size is now used in the SAGE 
projection apparatus. This lamp produces a 10- 
foot square image for viewing by the coordinating 
technicians. It has approximetely the same color 
and brightness appearance as the radar screen it- 
self. 

The optical system developed for the SAGE pro- 
jector is of extremely high efficiency. It consists of 
a series of quartz miniscus condenser lenses with a 
high acceptance angle, producing a high intensity 
of light of uniform brightness on the motion pic- 
ture film at the film gate. A precision spherical 
mirror behind the lamp increases picture bright- 
ness about 50 per cent. The objective or projection 
lens then throws an image of the picture on the 


sereen 


Photocopy Applications 

A letter or a mechanical drawing of a machine 
part can be quickly duplicated by use of photo- 
graphic or diazo paper, and the widespread use of 
this process is speeding up the dissemination of 
Most 
photocopy work today is carried out in a manner 
similar to that of the old-fashioned blueprint ma- 
chine which utilizes light sources of extended di- 
Microfilm filing, however, is gradually 


information in modern American business. 


mensions, 
taking over and easing the filing burden so it be- 
comes more and more necessary to reproduce the 
information recorded on a microfilm file picture. 
This requires a high intensity small source of light 
and brings the short-are lamp into the photocopy 
field. 


Fundamentally, photoprinting with a short-are 


lamp from microfilm is similar to the projection of 


a motion picture on a screen. The principal differ- 
ence is that the image is only enlarged to standard 
letter size whereas in picture projection the image 
is many times larger. The image may be focused 
on photographie paper, diazo paper, or on an elee- 
trostatically charged selenium drum. 

Photographic paper has high sensitivity to light 
and an enlarged print can be made quickly with 
incandesceit filament light sources or short-are 
lamps. For maximum speed and clarity the short- 
are lamp is preferred. Diazo paper has a “speed” 
of only one-millionth of that of photographie paper 
and therefore a high intensity are light source is 
required. Carbon ares have been used but a more 
convenient bulb type light source is preferred. The 
short-are mercury or mercury-xenon lamp is gradu- 
ally entering the field. 

For diazo paper an auxiliary optical reflector 
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mounted behind the light source is recommended 


in order to obtain the maximum intensity of light 
at the film gate or aperture. Also, in some cases 
the lamp is temporarily overloaded during the ex- 
posure. The condensing lenses should be designed 
to receive and use the maximum possible amount 
of light flux and quartz lenses are recommended. 

The objective or projection lens should have 
maximum efficiency and effectiveness to create the 
most brilliant possible image on the printing paper. 
Since diazo paper is most sensitive in the near 
ultraviolet the very high power in the 3650 A ultra- 
violet spectrum line of mercury is most important. 
The condenser lenses and the projection lenses 
should all be of quartz or of special glass with a 
high transmission in the near ultraviolet 

Photocopy by electrostatic deposit of ink on 
vhite paper results in high quality reproduction of 
printed material and also of microfilm records. A 
selenium drum is charged negatively. As the drum 
rotates an image of the microfilm record is pro- 
jected onto it. Where the light strikes the charged 
selenium surface the electrical charges are removed 
but the charges remain where the black image areas 
fall. The drum then rotates to a point where black 
carbon ink particles are dusted onto it. They 
adhere to the charged areas of the drum and are 
then transferred to the paper used for the photo- 
copy print. The carbon granules are permanently 
bonded to the paper by radiant heating. 

The electrostatic system can be run at low speed 
with tungsten filament lamps but short-are lamps 
are required for maximum speed and for maximum 
clarity in the finished print. The optical system is 
similar to that used for diazo prints. 

Short-are mereury lamps are also being applied 
to the electrostatic developing process whereby an 
image is projected to a rotating negatively charged 
selenium drum by reflection. The optical system is 
designed to project a high intensity strip of light 
across the original letter or print. This strip of 
light is slowly moved across the face of the original 
copy. The brightness of the strip must be extremely 
high, in order that the image on the drum will be 
created with a high degree of clarity, and must be 
sufficiently bright to discharge the drum in a mini- 
mum length of time. This application now utilizes 
the high brightness and small light source of short- 


are mercury and merecury-xenon lamps. 


Photochemical Applications 

In heavy chemical industries the absorption of 
light can be made to alter the character of the 
chemicals which absorb it. This process makes pos- 
sible the creation of new chemical products which 
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in many cases can not be made in any other wa) 
For example, today many insecticides are made by 
irradiating mixtures of chlorine gas and_ basic 
chemical elements. The light causes the chlorine to 
combine with the other chemicals and the result is 
a new useful compound. An example is hexachlor- 
benzene which is the present standard insecticide 
for use against the boll weevil. 

The short-are mercury or mercury-xenon lamp in 
photochemistry is new. The radiations are similar 
to those produced by the extended source lamp now 
used in blueprinting or photochemistry except that 
the light rays from a short-are lamp can be con- 
trolled. Extended sources produce diffuse illumi 
nation which can be applied to a surface but cannot 
be directed. 

When a photochemical process requires essential- 
ly parallel rays of light or of ultraviolet energy, 
the short-are lamp is the answer. A good example 
is when the negative print or the pattern cannot be 
pressed directly against the print paper or surface 
involved. With extended light sources the negative 


and the positive are quite often pressed together in 
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Figure 8. Photocopy and photochemical uses of mer- 
cury short-are lamps require image or shadow technique. 
To enlarge and print microfilm, an image device is 
used. For etching designs in glass, the large searchlight 
produces parallel rays and sharp shadow patterns. 
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a “vacuum frame.” This prevents light from get- 
ting between negative and positive and provides 
the direct contact of the two required for a clear 
print. Where the negative and the positive cannot 
be pressed directly together, and the print must be 
clear without blurring, the light rays must be essen- 
tially parallel. With a short-are lamp this is pos- 
sible and practical. 

One of the best examples is the printing of de- 
signs on photosensitive glass. Sometimes the pat- 
terns cannot be pressed against the surface but the 
light rays must cast a sharp shadow in order to 
produce a sharp image on the glass. The optical 
light 
mounted at the foeal point of a parabolic mirror. 


system used involves a_ short-are source 


This develops essentially parallel rays of light 
which when they strike the pattern develop a sharp 
unblurred image 

Another excellent example which also utilizes 
photosensitive glass is in the manufacture of a tele- 
vision tube end plate for color television picture 
tube. Each tube contains a separation sereen with 
thousands of minute holes. This screen is placed 
between the electron gun and the end plate which 
earries the fluoreseing phosphor. For color piec- 
tures the requirement is that three tiny spots of 
phosphor be deposited opposi the holes of the 
They must be so located that 


when the red electron gun fires the electrons will go 


separation screen. 


through the hole and impinge upon the red fluores- 
cent powder. Similarly when the green electron 
gun fires the electrons will pass through the hole 


and strike only the green fluorescent material, and 


finally, when the blue gun fires the electrons will 
cause the blue phosphor to fluoresce. Each separa- 
tion sereen and each television tube end plate must 
be matched. The best way to do this is to substitute 
a short-are light source for the electron gun and to 
develop the phosphor deposits optically through the 
reaction of the light and ultraviolet rays on photo- 
This 


results in precision of phosphor deposit and is the 


sensitive glass used for the tube end plate. 


newest and most interesting use of short-are lamps. 


Conclusion 

Short-are mereury and mercury-xenon lamps are 
invading the field of opties today, chiefly because 
they are high brightness “point sources” of light 
that operate simply and consistently like an inean- 
First developed for military pur- 


poses the vy now promise to solve optical problems 


descent lamp 
that never could be solved before. These range 
from that of inereased accuracy of a laboratory 
instrument in a hospital to the addition of five 
miles range on a navigation searchlight on the Suez 


Canal 
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DISCUSSION 


S.C. Peek:* Mr. Beggs and his associates did a remarkable 
job in their presentation of enclosed ares. They must have 
spent long hours in preparation for the demonstration for 
such a smooth performance doesn’t just happen. There is 
no doubt in my mind that the very bright light sources 
deseribed will find many more uses than even the large 
number deseribed. I would like to comment brietly, however, 
on the concept of point sources. I believe a more accurate 
word would be concentrated sourees, for an infinitely small 
source would find no use even though it had extreme bright 
ness. In most optical designs it is essential to use a finite 
area of emitted light and the uniformity and stability are 


important considerations, 


W. Beaes: 


regarding our presentation. 


I wish to thank Mr. Peek for his nice words 


The high current wiring provided by the hotel and the 
heavy transformers and high voltage starting apparatus that 
were necessary for our short-are lamps were only visible on 
close inspection of the demonstration equipment. The fact 
that the lamps came on and off like clock work was the result 
of a lot of effort in the set-up and of several years of de 
velopment in the lamp starting and ballast circuits, as well 
as improvements in the lamps themselves 

Regarding the use of the words “point source” it is true 
that there is no such thing and that is why I used the quota 
tion marks. Everybody in the lighting business uses the 
term “point source” and so I chose to use it because it is 
familiar to most people. We have found that the best term 
to use to deseribe our lamp is “short-arc.” It is a term that 
has been used elsewhere and in my opinion, it is more de 
seriptive than other terms that have been suggested. It 
indicates that there are two electrodes with an electric dis 
charge taking place between them so that immediately it 
conveys to the user the sort of optical, as well as electrical 
and mechanical factors that are involved in its use. 

With regard to uniformity and stability, the term Short 
Are also helps the user visualize the sort of characteristics 
these lamps have. The are stream varies somewhat in bright 
ness but it is more uniform in this respect than incandescent 
tungsten sources. In searchlight work, for example, it acts 
like a ball of light. It is also quite steady, although being a 
stream of electrons in a gas it is not absolutely fixed like a 
tungsten filament. If it is desirable to completely eliminate 
the effect of the slight drift that may occur an image of the 
are is projected on a plate with a small aperture. This aper 
ture then becomes a steady fixed light source with high 
brightness and of predetermined shape and size as required. 
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A.L.A. File No. 31/ 


INSTALLATION AT 
HIGHLAND PARK LIBRARY 
HIGHLAND PARK, ILL. 


Lighting a Library 


LIGHTING OBJECTIVE: To provide comfortable general illumination for efficient seeing in the 


reading room of a publie library. 


GENERAL INFORMATION: he reading area shown is 32 feet by 80 feet with a ceiling height of 
16 feet at the walls and 32 feet at the peak. Colors and reflectances of the major room surfaces are : 
ceiling, cream, 65% RF; beams, medium brown, 12% RF; walls, cream, 55% RE; bookshelves, oak 


brown, 15° RF; table tops, oak brown, 18% RF*; floor, brown and tan, 15% RF. 


INSTALLATION: Eighteen Lichting Products Inc. Panelux luminaires, catalog No. 874K6-96, are 
suspended 14 feet above the floor in 6 rows spaced on 12-foot centers. There are 3 luminaires, 
joined end to end, in each row, forming 4-foot by 24-foot patterns. Each luminaire is provided 
with a % by %-inch cell polystyrene louver diffuser, providing 45-degree shielding, and is 
equipped with six 96-inch T-12 slimline lamps, three standard cool white alternately mixed with 
three deluxe warm white. 

The average level of illumination after 800 hours operation was 45 footcandles. Brightnesses 


at that time were: 


luminaire 45° crosswise 450 fL walls 25 fL 
45° lengthwise 390 fL table tops 8 fL 
ceiling above luminaires 50 fL floor 6 fL 


*Below I.E.S. Recommended Practice. 


Lighting designed by Edwin D. Tillson, 2507 Lincoln Ave., Evanston, Ill.; Contractor: 
Highland Park Electric, 2254 Skokie Valley, Highand Park, III. 


Lighting data submitted by Don Davis and M. McCreight, Lighting Products Inc., 
Highland Park, Ill., as an illustration of good lighting practice and to aid in the 
design of similar installations. 
Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
Series XXIT 1-58 
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Glow Discharge Characteristics 


Of Fluorescent Lamps 


“ FLUORESCENT lamp, since its intro- 


duction, has enjoyed phenomenal acceptance by the 
lighting industry for lighting large areas, particu- 
larly office or factory locations. This acceptance 
has been due almost entirely to its high efficiency 
and low surface brightness. However, this low 
brightness may have some disadvantage for flood- 
lighting applications, such as parking areas, tunnel 
areas and high bay factory areas, where it is de- 
sired to direct and control high lumen light distri- 
bution by suitable luminaires. For these types of 
applications there has been a demand by lighting 
engineers for a fluorescent lamp yielding a much 
higher light output. 

Two avenues of approach are open to lamp manu- 
facturers for obtaining a satisfactory product for 
these applications. They are: (1) use of more effi- 
cient phosphors for converting ultraviolet to visible 
light; (2) increase in the ultraviolet output of the 
low pressure mereury are within the lamp. 

The potential gain in light available from more 
efficient phosphors is not great, since at preseat 95 
per cent of the generated photons of u-v radiation 
are converted into visible light by the phosphor. 
This leaves us with the problem of increasing the 
amount of u-v generated in the lamp. The straight- 
forward approach would appear to be an increase 
in the power input to the are. However, increases 
in power input are associated with increases in 
mercury vapor pressure to values above the six 
micron level, at which the radiation of u-v is at a 
maximum; thus further increases in power levels 
as such do not lead to increased generation of ultra- 
violet. As shown in a previous paper,’ the mercury 
vapor pressure in a fluorescent lamp can be made 
independent of power by maintaining a small por- 
tion of the bulb surface at 40°C. There are pres- 
ently two lamp designs on the market utilizing such 
control of mercury vapor pressure. In addition, 
choice of the proper type and pressure of fill gas 


A paper presented at the National Technical Conference of the 
Illuminating Engineering Society, September 9-13, 1957, Atlanta, 
Ga. AUTHORS Sylvania Electric Products Inc Danvers, Mass., 
and Salem, Mass., respectively 
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will result in further improvements in efficiency at 


very high power loadings. 

Practically all new fluorescent lamps introduced 
over the past few years have been designed for the 
rapid start circuit. This circuit has many advan- 
tages over those employing preheat or instant start 
ing, but certain deleterious effects are present even 
in normal operation, which become more apparent 
when the power input to the lamp is increased. If 
abnormal operating conditions are encountered 
these deleterious effects are greatly magnified and 
can result in the destruction of a lamp in a very 
short time. 

This paper presents a study of certain § phe- 
nomena occurring in lamps operated on a rapid 
start circuit with particular reference to the be- 
havior of high power lamps. Through this study a 
better insight has been obtained into the behavior 
of lamps of any power operated in this type of 


cireuit. 


Idiosynerasies of the Series Sequence 
Rapid Start Circuit 

In general, all good things are accompanied by 
some minor disadvantages. This is true of the 
rapid start system of lamp operation. One of these 
disadvantages is that a demand is set up for elee- 
trons from the cathode prior to the time when a 
copious supply can be emitted from the heated fila- 
ment. This is the result of the application of lamp 
starting voltage at the same time as the application 
of lamp filament voltage. 

The first step in starting a fluorescent lamp is 
ignition of a glow discharge having a positive volt- 
ampere characteristic. Conversion of this glow dis- 
charge to an are discharge requires: (a) sufficient 
voltage from the ballast to carry the lamp over the 
maximum in the characteristic curve, and (b) suf- 
ficient electron emission from the cathode to pro- 
vide the current demanded by the are as limited by 
the ballast characteristic. In the instant start cir- 
cuit the voltage provided by the ballast is suffi 
ciently high not only to start a glow discharge but 
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immediately to convert this to an are discharge 
since heating of the cathode by ion bombardment 
provides sufficient electron emission in a fraction 
of a second. 

In the usual series-sequence rapid-start circuit, 
the ballast provides sufficient voltage to start the 
glow discharge, but not sufficient to effect the tran- 
sition to the are discharge if the cathode is heated 
by ion bombardment alone. Consequently, between 
the time of ignition of the glow discharge and the 
time when the cathode becomes sufficiently heated 
to provide ample thermionic emission there is an 
interval during which a high cold cathode current 
is drawn. During this glow discharge phase of 
lamp starting the current to support the discharge 
is supplied by cold cathode emission and this in 
turn results in a cathode fall as high as 100 volts. 
The magnitude of the current during the glow dis- 
charge is a function not only of the external circuit, 
but also of the area available to act as cold cathode 
and ranges from 30ma to as high as 500ma on the 
very high output lamps, where considerable metal 
area is present. As will be discussed later, con- 
tinued operation in a glow discharge can result in 
lamp failure within 20-40 hours. 

After the are has been established, proper opera- 
tion of this system with the present design of bal- 
lasts and cathodes, requires that the filament volt- 
age be maintained at a value equal to or greater 
than 3.4 volts to insure adequate thermionic emis- 
sion. Since this voltage is small in magnitude, a 
decrease as little as one volt results in a large per- 
centage change in filament voltage and consequent- 
ly filament temperature. A decrease of this order 
of magnitude in effective filament voltage can 
readily result from poor regulation in the ballast 
or from poor contacts in the lamp holder. If ther- 
mionic emission is inadequate, some cold cathode 
emission continues. 

The disadvantages of the rapid start circuit out- 
lined above are found with all lamps operated on 
this type of circuit but the difficulties are markedly 
accentuated for lamps operated at higher loadings. 
In addition, it should be emphasized that the rapid 
start system has many attributes which more than 
outweigh these disadvantages. 


Design Differences of Various 
Rapid Start Lamps 

A review of the design of rapid start fluorescent 
lamps introduced during the past six years shows 
various trends in lamp construction. Table I gives 
such a review. 

The first trend evident is the tremendous increase 
in lamp loading from 10 watts per foot to 25 watts 
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per foot. Along with this increase in lamp loading 
to 25 watts per foot a complete change has been 
made in the gas fill. As shown by Waymouth et al,’ 
for loadings of the order of 15 or 20 watts per foot, 
the light output from a conventional T-12 lamp 
filled with argon approaches a plateau such that 
further increases in loading result in progressively 
decreasing gains in light output. 

The light output asymptotically approaches a 
limit independent of loading. This limit or ceiling 
of light output can be raised by effecting an in- 
crease in the electron temperature of the discharge. 
Higher electron temperatures can be realized by 
reducing the effective bulb diameter, by reducing 
gas or mercury vapor pressure, or by increasing the 
ionie mobility in the discharge. 

The ionic mobility of mercury ions is highest in 
helium and decreases with increasing mass of the 
fill gas through neon, argon, krypton and xenon. 
Thus the electron temperature of a conventional 
T-12 lamp can be increased by a simple change in 
the fill gas. 

As mentioned above, the electron temperature of 
a fluorescent lamp can also be raised by changes in 
bulb geometry to give reduction in effective bulb 
diameter. If only this means is used it would be 
necessary to change bulb geometry for each change 
in loading to realize acceptable results. As shown 
by Gungle et al' with a change to a neon fill, load- 
ings as high as 50 watts per foot in a conventional 
T-12 lamp result in efficiencies greater than 50 
lumens per watt for an eight-foot lamp. VHO 
lamps made with conventional T-12 bulbs, use a fill 
gas containing a high percentage of neon. This 
results in a higher ionie mobility and associated 
higher electron temperature than with argon filled 
lamps and consequent higher efficiency at high load- 
ing. It will also be noted that, along with increases 
in lamp loading and change of fill gas, the lamp fill 
pressure has been lowered progressively with the 
object of decreasing the losses due to elastie colli- 
sion between the electrons and the atoms of the fill 
gas. All of these changes have resulted in less and 
less protection from ion bombardment being af- 
forded the cathode. As a result of this lower cath- 
ode protection, and of the higher currents de- 
manded by the increased power input to a lamp, 
more stringent requirements are placed on filament 
design and also on the design of ballasts to insure 
that proper filament temperature is maintained not 
only at starting but also during lamp operation. 

Another trend shown in Table I is the increase in 
area of metal surfaces in the vicinity of the cath- 
odes. These metal surfaces when connected to the 
lamp cireuit may act as cold cathodes providing a 
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Current 
Amperes Foot 


40T12R8 425 lv 
96T12RS 830 15 
VHO25RS 1.300 25 


sizeable percentage of the electrons during the 
period of glow discharge operation, and after the 
are has been established these metal parts will carry 
As the total 
surface area of the exposed metal increases, the 
magnitude of the current flow to and from the 
metal increases during both glow and are opera- 
tion. When the lamp is conducting current during 
a period of cold cathode operation, the cathode fall 
is of the order of 100 volts. This would have no 
deleterious effect if the metal parts simply acted as 
electron emitters. Unfortunately, 
moving through the high cathode fall bombard the 
metal with high energies resulting in sputtering of 
the metal. This sputtered metal leaves the surface 

all directions and deposits on the first surface 
This includes the cath- 


a fraction of the total lamp current. 


positive ions 


it strikes during its travel. 
ode coating on the filament. As sputtered metal 


covers the cathode coating, the electron emission 
from the coating decreases until the level of elec- 
tron emission is not sufficient to satisfy the current 
requirements of the ballast. The lamp is then a 
failure. While the sputtering due to positive ion 
bombardment is much more pronounced during 
operation in the glow discharge, it can also oecur 
during operation as an are and in this case both gas 


pressure and gas type have a considerable effect. 


Starting Characteristics of VHO Lamps 


As pointed aut above, a glow discharge is set up 


in a fluorescent lamp during each start prior to 


transition to an are and this glow discharge per- 


a TO OSCILLOSCOPE 


a 


Figure 1. Circuitry for measuring cathode fall and ion 
current during starting of a fluorescent lamp. 


TABLE 1. 


Millimeters 
Fill Pressure 


sists in rapid start lamps during the interval while 
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Exposed 


Fill Gas Metal Parts 


3.0 Argon Support wires 
1.5 Argon 
1.0 Neon 


Support wires + pri bes 


Support wires + probes + disc 


the filaments are being heated to operating tem- 
perature. The characteristics of this glow discharge 
are significantly different from those after the are 
has been established and a more detailed study was 
required to establish why continued operation in 
the glow can be ruinous to a cathode in a relatively 
short time. This was done on a lamp which had 
separate leads to the cathode coil and to the metal 
parts acting as anode. A probe, consisting of a 
glass beaded dumet wire, was inserted into the bulb 
wall in the vicinity of the filament. 
used to measure cathode fall. The circuitry used 
in making these measurements, shown in Fig. 1, 
was such that the electron current to the anode was 
eliminated. The upper oscilloscope trace in Fig. 2 
shows the floating potential of the probe during the 
The potential measured by this 


This probe was 


starting cycle. 
probe is approximately equal to the cathode fall. 
In this figure the horizontal axis is time with a scale 
of one second per ordinate, while the vertical axis 
is voltage with a scale of 20 volts per ordinate. It 
can be seen that during the starting cycle, the volt- 
age must be higher than 80 volts since the peak of 
the trace is not shown on the photograph. The 
maximum value of this cathode 


ing is affected somewhat by the type and pressure 


fall during start- 


Figure 2. Oscilloscope traces of cathode fall, and ion 


current flow to an auxiliary anode during lamp starting. 
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of fill gas but this effect is relatively small and in 
all cases an extremely high cathode fall is found 
for a short time during the starting cycle. The 
lower trace on this same photograph with a scale 
of 100 milliamperes per ordinate shows the positive 
ion current falling into the anode during the half 
cycle in which the end of the lamp being observed 
is acting as cathode. It will be noted that a large 
ion current flows to the anode during this starting 
cycle. The energy at the time of the peak of the 
ion current amounts to approximately 12 watts and 
is dissipated at the anode resulting in severe sput- 
tering of the metal. 


Operating Characteristics of VHO Lamps 


When a lamp has passed through the glow state 
into an are the cathode phenomena are quite dif- 
ferent. The coil temperature has increased to ap- 
proximately 950°C and the coil can therefore sup- 
ply a sufficient number of thermionic electrons to 
the discharge. During the transition from the glow 
to the are the cathode fall drops rather quickly 
from a value greater than 80 or 90 volts to a value 
less than 20 volts. In operation as an are, con- 
trasted to operation as a glow, the limiting value of 
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Figure 3. Curves of cathode fall as a function of fila- 
ment voltage for 1.0mm argon fill, 1.0mm 80 per cent 
neon /20 per cent argon fill and 1.0mm neon fill. 
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the cathode fall depends quite markedly on the fill 
gas and on the temperature to which the cathode is 
heated. Fig. 3, where the peak cathode fall during 
the cathode half cycle is plotted as a function of 
voltage applied to the filament for three different 
gas fills (neon, argon and a mixture of neon and 
argon) shows these effects. In all cases the maxi- 
mum value of the cathode fall occurs with no ex- 
ternal filament heat.* With argon fill the maximum 
value of cathode fall is approximately 12 volts, 
while in the case of neon fill the maximum value 
of cathode fall is considerably higher. This un- 
expected difference in behavior of argon and neon 
is apparently due to a fundamental difference in 
behavior of these two gases. 

For this condition of no external filament heat, 
the filament is heated essentially by ion bombard- 
ment. Since there is a difference of cathode fall 
depending on the fill gas, it appears there are in- 
sufficient mereury ions bombarding the filament to 
produce optimum temperature for good electron 
emission. The fill gas is the only other constituent 
of the lamp from which more bombarding ions can 
be obtained. Fill gas ions are probably produced 
by two-stage ionization, 1.e., the first inelastic colli- 
sion between an electron and gas atom results in 
excitation of the gas atom with a second collision 
resulting in ionization of the excited gas atom. 
Fig. 4, which is a plot of “probability” of inelastic 
collision as a function of voltage, gives curves for 
excitation and ionization in argon and neon. This 
“probability” of inelastic collisions is a measure of 
the number of exciting collisions per unit path 
length. Under conditions of two-stage ionization, 
the number of exciting collisions per unit path 
length is a measure of the number of ions formed 
per unit path length. Thus, the probability as 
plotted in Fig. 4 is a measure of the number of ions 
produced per unit path length. To realize a “prob- 
ability” of 0.15 with an argon fill a potential of 
11.5 volts is required; to obtain this same prob- 
ability in a neon fill a potential of 18.0 volts is 
required, #.e., a much higher potential must exist in 
neon to obtain a like number of ions as in argon at 
a considerably lower potential. This qualitatively 
explains the difference found for the peak cathode 
fall associated with a neon fill and argon fill are 
discharge. 

Again referring to Fig. 3 it can be seen that the 
maximum value of cathode fall, which is 18.5 volts 
for pure neon, can be reduced significantly by the 
addition of a small quantity of argon. As shown 
the addition of 10 per cent argon to neon results in 


*Cathode fall was measured as a function of phase angle by «4 
pulsed-probe technique developed by J. F. Waymouth of our labora- 
tories. 
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Figure 4. Probability of excitation and ionization of 
neon and argon.* 
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Figure 5. Curves of cathode fall as a function of fila- 

ment voltage initially and after 700 “fast cycle” starts 

for 1.0mm neon fill and 1.0mm 80 per cent neon/20 
per cent argon fill. 
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a maximum fall halfway between that of pure 
argon and pure neon. This variation in cathode 
fall with gas composition found with no filament 
heat is reflected in the cathode fall for normal 
With this minor addi- 


tion of argon, there is essentially no change in the 


values of filament voltage. 


overall high efficiency obtainable with a neon filled 
fluorescent lamp operated at high loadings even 
though a significant reduction in cathode fall is 
realized. 

In a further study of the change of cathode fall 
during various times of lamp life, a force test was 
used. This test was a fast on-off cycle which was 
three minutes in length with one minute on and 
two minutes off. This type of force test was found 
to give an indication of what occurs after various 
times of lamp operation but it cannot be used to 
predict life with any accuracy 

The results shown in Fig. 5 for the variation of 
cathode fall are quite interesting. In this figure the 
peak cathode fall is shown as a function of filament 
voltage for two different fill gases with curves 
being given for new lamps and for lamps which 
had been given 700 fast evele starts. The experi- 
mental error in the data is of the order of one-half 
to one volt. When neon is used as the fill gas, a 
considerable increase in the cathode fall results 
from the fast cycle operation. With a mixture of 
20 per cent argon and 80 per cent neon as the fill 
gas, 700 fast eyele starts cause no appreciable 
alteration in the cathode fall. Thus, the cathode 
fall can be maintained essentially constant with 
operating time even though the lamp is given re- 
peated starts, if a small quantity of argon is pres- 
ent. The effectiveness of this small amount of 
argon is due to the limitation of cathode fall re- 
sulting in a decrease of the energy of the ions bom- 
barding the exposed metal parts. Because of this 
decrease in the energy of the ions the sputtering is 
much less severe and less metal is deposited on the 
cathode coating. This decrease in the ion current is 
shown in Fig. 6 where curves are given for the ion 
current as a funetion of filament voltage. The 
operating conditions under which these measure- 
ments were made were essentially the same as those 
used for the oscilloscopic data of Fig. 2 so that the 
ion current measured is that flowing to the exposed 
metal parts adjacent to the cathode under consid- 
eration. With both new lamps and with lamps 
given 700 fast evele starts the ion current is much 
lower when argon-neon fill is used than when the 
fill gas is neon. Thus a small amount of argon 
results in a second definite advantage. From other 
data, not presented here, the ion current in pure 
argon varies approximately as shown for the mixed 
gases. Although the fast cycle operation of a lamp 
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Figure 6. Curves of ion current flow as a function of 

filament voltage initially and after 700 “fast cycle” 

starts for 1.0 nim neon fill and 1.0mm 80 per cent neon/ 
20 per cent argon fill. 


results in a considerably higher ion current than 
occurred initially, this current can be reduced to 
the initial value if the lamp is burned continuously 
for one to three hours. 

The anode fall in an are discharge has a nega- 
tive, positive or zero field depending on three 
parameters. These are (1) random electron current 
in the discharge, (2) area of the anode, (3) mag- 
nitude of the current to be collected. In a neon 
filled lamp the random electron current in the dis- 
charge is significantly less than that of a lamp hav- 
ing an argon fill at the same discharge current. In 
fact, the random current of a VHO lamp filled with 
neon is approximately equal to that of a 40-watt 
lamp filled with argon. In contrast the current to 
be collected by the anode in a VHO lamp is three 
times that which must be collected by the anode in 
a 40-watt lamp so that the anode area for the VHO 
lamp must, of necessity, be at least three times the 
area used for anode in the 40-watt lamp if a high 
anode fall is to be avoided. From the standpoint of 
sputtering due to ion bombardment of exposed 
metal during the starting operation, it is necessary 
to reduce the metal surface in the vicinity of a 
cathode to a minimum. Since these two considera- 
tions are diametrically opposed it is apparent that 
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methods other than reduction of anode area must 
be used to eliminate sputtering, or else a compro- 


mise must be made. 


Methods of Reducing Sputtering 
In Neon Filled Lamps 


A number of changes can be made in lamp con- 
struction which result in practically eliminating 
the effect of sputtering. Just in front of the region 
of cathode fall there is a region called the “Faraday 
dark space.’ In this dark space the electron 
energies are quite low resulting in a low density of 
ions. An anode placed in this region as contrasted 
to the region of the negative glow or high ion 
density around the cathode should have far less 
ions falling into it. Measurements of ion current to 
an anode placed in the “Faraday dark space” have 
been made and found to be somewhat less than 
10ma regardless of area of the anode, just as ex- 
pected. Thus if exposed metal parts serving as 
auxiliary anode to supplement the cathode area are 
placed in this region, little or no metal sputtering 
from this anode will occur. In addition due to the 
location of the anode in a region relatively remote 
geometrically from the cathode the chance of the 
sputtered metal landing on the cathode coating is 
also very much smaller than is the case when the 
anode is placed close to the cathode. 

This still leaves the coil supports in the high ion 
density region near the cathode. The main purpose 
of these wires is to hold the filament or cathode. If 
these wires are covered with an insulating material, 
the cathode fall voltage appears across the insula- 
tor: the surface of the insulator is at floating po- 
tential which is only a few volts negative with 
respect to the negative glow. Therefore energies of 
ions striking it are relatively low and negligible 
sputtering of the insulator occurs. No ions, of 
course, can strike the metal support wire if it is 
fully covered by the insulator. 


Conclusions 


The advantages of neon over argon as a fill for 
highly loaded fluorescent lamps are significant. A 
better understanding of the role played by the fill 
gas in cathode phenomena of a fluorescent lamp has 
made it possible to retain the distinct advantages 
of neon, with its higher electron temperature and 
higher efficiency, while at the same time inhibiting 
the damaging effects of higher cathode fall. 

Cathode falls sufficiently high to cause sputter- 
ing of metal surfaces may occur in any fluorescent 
lamp. These sputtered materials will plate the 
emissive material on the filament. As the emissive 
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material becomes covered, the emission properties 
of the material become inhibited. 

Sputtering of metals in a neon filled lamp can be 
practically eliminated by the addition of a small 
quantity of argon to the neon, placing the auxili- 
ary anode in the Faraday dark space and covering 
all other exposed metals in the negative glow region 
with an insulating material. Such modifications as 
these have allowed the distinct advantages of neon 
to be more fully realized in an improved version of 
the VHO lamp. 
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DISCUSSION 
R. N. THayer:* This interesting paper chiefly concerns 


serious performance problems that have apparently arisen in 


the highly-loaded fluorescent lamp design confidently de 


scribed in last year’s paper on “Operating Parameters of 
High Waymouth 


and 


Fluorescent Lamps” by Gungle, 
Our discussion of that paper then expressed 


ability of the lamp design then 


Output 
Homer. 
considerable doubt on the 


deseribed to furnish satisfactory eathode performance and 


modifications described in this new 
that These 


diy result in improved lamp perform 


lamp life. The design 


paper apparently confirm view. new design 
modifications undoubte 
ance, but we may still question whether lamp life, lumen 
maintenance, and required cathode heating wattage yet meet 
the standards of other fluorescent lamp designs. 

All the principal design problems and modifications relate 
to eleetrode design and performance when neon is used as 
the fill gas. In this 


expected” result that cathode 


paper, the authors refer to the “un 


fall is higher with neon than 


with Why unexpected? Both the higher ionization 


potential and lighter atomic weight of neon would be ex 


argon. 
peeted to increase cathode fall, and so hot-eathode design 
life 


lamps. 
The paper refers to two different additions of argon to 


and have always proved troublesome in neon-filled 


the neon, 10 per cent and 20 per cent, as reducing the 


cathode fall from the value with pure neon. Which value is 


*Large Lamp Department, General Electric Co.. Nela Park, Cleve 
land, Ohio. 
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used in their improved design? We would expect improve 
ment in the direction which the authors indicate, but 100 
per cent argon, of course, gives much lower cathode-fall. 
The absolute values of peak cathode fall in Figs. 3 and 5 
appear three or four volts too low to us, based on our 
experience. Have the authors made allowance and correction 
for the tendency of a probe to run about this amount nega 
tive with respect to the space immediately around it? 

Another design improvement stressed in the paper is the 
addition of an anode, located in the Faraday dark space. It 
is our general experience that anodes are required in high 
current fluorescent lamps, but optional in low-current ones. 
Full coverage of the theory and practical experience in their 
design and operation is too detailed to cover here. The loca 
tion of anodes well ahead of the cathode offers certain gains 
as deseribed, but it may also result in a shorter effective are 
gap, and in greater prominence of any end-discoloration 
arising from the anode. Actual lamp testing is required to 
determine whether a net gain results in lamp performance. 

Lead wire insulation should help to minimize sputtering 
under cold-starting conditions, as the authors point out. It 
is an obvious requirement that the insulating materia] must 
adhere tightly to the wires throughout lamp life. Has this 
been determined? 

Another discussion item relates to last year’s paper on 
this same lamp design. An end-chamber at each end is 
intended to control mereury temperature and vapor pressure 
to the optimum value. Our experimenting during the year 
on lamps of this design has shown considerable difficulty in 
getting mercury to go to the cool ends and stay there, par 
ticularly when the lamps must be handled for measuring. It 
has prevented our getting reliable measures of initial and 
maintained light output and efficiency, despite careful han- 
dling. Do the authors have comment on this point? 

In Table I, it may be convenient to add the appropriate 
data on the highly-loaded, rapid-start, power groove design, 
watts/ft., 25; 


meters fill pressure, 1.4; fill gas, argon; exposed metal parts, 


as follows: current, 1.5 amps.; are milli 


support wires and probes (i.e. anodes). The argon fill gas, 
and the control of mercury vapor pressure throughout the 
tube length in this design eliminate the problems of neon 


gas and end chambers in the VHO design. 


JAMES L. Cox:* I wish to congratulate both Mr. Bernier 


and Mr. Gungle for a interesting and useful 
data. 
with the VHO fluorescent lamps have been solved. 

The effect of fall in VHO 


lamps is interesting but not entirely unexpected and is well 


very paper 


This paper seems to indicate that the early troubles 


argon in reducing cathode 
known in the art of lamp making. 

The authors refer to 
argon but apparently about 20 per cent argon is used for 


“small” and “minor” amounts of 


best results. With this rather large percentage of argon, 


remain essentially unchanged 
from the 100 per cent neon lamp? If so, 

The authors show that a lamp containing Ne or 80Ne 
20A shows a 


after about 700 fast cycle starts and they state that this 


does overall efficiency still 


why? 


substantial increase in positive ion current 
current returns to the initial value when the lamps burn 
continuously for one to three hours, Do the authors have an 
explanation for this? 

Would the 


technique used for measuring cathode fall as a function of 


authors care to deseribe the (Waymouth) 
phase angle? 


During the years of 1938 to 1940, I did considerable work 
*Duro Test Corp., North Bergen, N. J 
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on insulating metal parts in the high ion density region 
using either glass or aluminum oxide. This proved success- 
ful in most eases, but was a costly operation and difficult 
to outgas, particularly in the region where the lead wires 
join the cathode. No doubt the authors have found a way 


to do this efficiently and economically. 


H. U. Huermsrap:* Several references are made to the 
absolute necessity of maintaining a filament voltage of 3.4 
volts or more during VHO25RS lamp operation. On new 
ballast designs this requirement can be kept uppermost in 
mind and design steps can be taken to fulfill this need. 

On some ballast designs for 40T12RS and 825 ma RS 
lamps, filament voltages do drop appreciably below 3.4 volts 
during lamp operation. This occurs when the filament volt 
age supply windings are located over the secondary of a lag 
type ballast. Filament voltage supply windings have some 
times been located over the secondary for best utilization of 
available space. This had not been done in an attempt to 
circumvent the lamp requirements as specified by the lamp 
manufacturers. In fact, it was fully in accord with appli 
cable ASA specifications which were drafted jointly by all 
major lamp manufacturers. 

The ASA specifications establish no minimum filament 
voltage for 40T12 RS lamps during operation, only a maxi 
mum of 3.9 volts. The minimum of 3.4 volts applies only 
for the lamp-open-cireuit condition with filament supply 
windings dummy loaded. The present specifications would 
allow zero voltage during normal lamp operation. To my 
knowledge, no lamp manufacturer has taken an exeeption 
to this condition. This specification is apparently wholly 
consistent with proper operation of 40T12 RS lamps. 

Only recently has there been an expressed desire by any 
lamp manufacturer for a minimum filament voltage during 
operation of 825 ma RS lamps. The required minimum re 
cently proposed within ASA technical committee circles is 
25 volts for 825 ma RS lamps. So far, only one lamp manu 
facturer is the least bit insistent on a 2.5-volt minimum. 
This 2.5-volt minimum is apparently consistent with proper 
operation of 825 ma RS lamps. Before the recent agitation 
for a 2.5-volt minimum, zero voltage would have been con 
sistent with proper lamp operation, insofar as information 
to the contrary from lamp manufacturers was concerned. 

The erux of the whole situation 1s “awareness.” Firstly, 
the lamp manufacturers must be aware of the requirement. 
Secondly, they must make the ballast manufacturers aware 
of the requirement. Thirdly, socket manufacturers must be 
made aware of this “new” requirement of maintained 3.4 
volt minimum filament voltage during operation, It is con 
eeivable that the accumulation of heat during operation 
could inerease contact resistances during lamp operation, 

Fourthly, fixture manufacturers must be made aware of 
this requirement so that the connections are correctly made 
in the fixtures. This is, after all, an innovation and every 
body involved must be properly advised. 

It is commendable that the requirement for minimum fila 
ment supply voltage during lamp operation of VHO25 RS 
lamps is coming to the fore in relatively early stages. If 
manufacturers of other type ultra high output lamps require 
this same consideration, it is hoped that they will be equally 
prompt and forthright. 

With the proper exchange of information there need be 
no filament voltage during lamp operation lower than is 
consistent with proper operation of the VHO25RS lamp. 


*Sola Electric Co., Chicago Ii. 
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E. M. Frercarp and PD, Lovincer:* The authors are cer 
tainly to be commended for the presentation of a very 
interesting and informative paper. Although the paper 
deals mainly with details of lamp construction and operat 
ing characteristies there are a few points which oceur to the 
ballast manufacturer which may be worthy of mention. 

The problem of obtaining proper eathode heating appears 
to be one of paramount interest to the authors. It seems 
obvious that a good deal of work has been done in connec 
tion with the development of this lamp using ballasts that 
are presently commercially available. We are sure that thie 
authors appreciate that the amount of eathode voltage sup 
plied is completely within the control of the ballast manu 
facturer who ean provide more or less depending upon the 
requirements of the lamp. If a higher eathode voltage 
would in any way improve the operation of these lamps this 
can, of course, be supplied. This may be advantageous 
under the starting condition, but consideration of system 
efficiency under the normal burning condition may rule out 
this approach. If the lamp requires a high eathode voltage 
under the starting condition and a lower eathode voltage 
under the running condition, it may be possible that the 
ballast industry could develop a circuit utilizing bucking 
windings in series. 

Although the ballast manufacturer can maintain a’ mini 
mum of 3.4 volts across the cathode under the normal burn- 
ing conditions, it should, however, be pointed out that the 
traditional one-half volt tolerance on cathode voltage de- 
livered by the ballast may begin to unfavorably affect bal 
last economies with these heavily loaded lamps. No maxi- 
mum voltage was specified by the authors and we hope that 
some voltage higher than 3.9 volts is being considered. 

It may also be pertinent to mention that it may be pos- 
sible for the ballast manufacturers to provide run cathode 
voltages of the order of 20 per cent to 60 per cent higher 
than the starting cathode voltage if this could be used to 
advantage by the lamp manufacturers. 

The authors have stated that one of the problems asso- 
ciated with lamp starting is that the are is struck prior to 
the time the cathode is able to provide, by thermonic emis- 
sion, all the electrons needed to support the are. It may be 
possible to minimize this effect, in a two-lamp series ballast, 
by reducing the microfarads of the starting capacitor and 
thus force the lamps to start slower. 

Since the introduction of the first high output rapid 
start lamps, the ballast manufacturer has had the opportu 
nity to learn a good deal about performance of these 
lamps on conventional ballasts. It has become evident that 
testing of the high output rapid start lamps is very difficult 
because of the tendency of these lamps to be extremely 
sensitive to temperature changes and draft. Have the 
authors any comments in this regard about these new lamps? 
C. J. Bernier and W. C. 
sion of this paper certainly shows more than just passing 


GUNGLE: The extensive diseus 
interest in use of neon as fill gas of fluorescent lamps 

The limiting value of cathode fall in an argon filled lamp 
as the filament voltage is reduced is just slightly greater 
than the 11.6 volts excitation potential of argon. For a 
neon filled lamp, under similar conditions, the cathode fall 
would of course be higher with an expected limiting value 
very close to the 16.9-volt excitation potential of neon. In 
actuality, this is not the ease, as the value for neon can 


become significantly higher. 


General Electric Co., Ballast Department, Danville, Il. 
** Authors 
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Figure A. Cathode fall as a function of argon in neon; 
solid line — calculated, circled points — experimental 
data. 


The value of cathode fall in a mereury/rare gas discharge 
is dependent on several factors. The most important are: 

1) The excitation potential of the fill gas. This is of 
utmost importance for two-stage lonization as diseussed in 
the paper 
») The probability of inelastic collisions. This factor is 


second in importance only to factor 1, 

The ionization potential of the fill gas, noted by Mr. 
Thayer. This is of importance when there is direct ioniza 
tion which oceurs under conditions of high cathode fall. 
Such values of eathode fall are seldom realized, except 
during starting 

While the curves of probability of inelastic collisions were 
discussed in the paper, the importance of this probability 
function in determining eathode fall potential was not 
recognized by some diseussors. As shown in Fig. 4 of the 
paper, at a potential of 12.0 volts, the “probability” of 
excitation is about 0.15 for argon, while a potential of 
19.0 volts is required to give the same probability with neon. 
These values agree quite well with experimental data such 
as shown in Fig. 3 of the paper for conditions of no external 
filament heat 

As mentioned above, it appears that a probability value 
for inelastic collisions of 0.15 is necessary to yield suffi 
‘ient ions for bombardment heating of the eathode to a 
temperature for good thermionic emission, This is in the 
absence of extern filament heating. Using this value of 
probability with the curves shown in Fig. 4 of the paper, 
the cathode fall as a function of argon in neon has been 
calculated. These quasi-theoretical results are shown as the 
solid curve in Fig. A. Note the good agreement with the 
experimental data represented by the circled points 

The method of measuring cathode fall, for data reported 
in this paper was the pulse probe technique deseribed at the 
1953 MIT Physical Eleetronies Conference. In this method, 
the probe is maintained negative with respect to the cathode 
except for a brief instant during each cycle when it is pulsed 
positive. The current-voltage characteristic of the probe 
during this instant is displayed on an oscilloscope, and the 
“space potential” in the negative glow is identified from the 


sudden “break” in the current-voltage characteristic, as 


first described by Langmuir.® Since extensive measurements 


have demonstrated that the negative glow im these lamps is 
approximately an equipotential region, the potential of the 


probe can be identified with the cathode fall. The phase of 
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the pulse can be adjusted over the entire evele so that both 
anode and eathode fall can be measured as a funetion of 
phase. The accuracy of measurement of the absolute values 
of the peak cathode fall is approximately one-half to one 
volt. Within this error, the measured value of cathode fall 
is equal to 16.5 volts in pure neon when the filament voltage 
is reduced to the point where a red neon glow first appears 
at the cathode. 

While the mass of the fill gas does not directly affect 
eathode fall, it can affeet the rate of sputtering from the 
cathode. This is the result of optimum energy transfer 
taking place in a collision of particles having equal masses. 
The mass of neon ions is approximately equal to that of 
oxygen, which is a constituent of the cathode coating. Argon 
ions have a much larger mass than either neon ions or 
oxygen ions. Therefore, the rate of sputtering of cathode 
coating could be greater for neon ion bombardment than 
for argon ion bombardment of the cathode. 

The phenomenon involved in the reduction of ion current 
during continued lamp operation is a matter of clean up of 
sputtered materials. 

Overall efficiency of the improved VHO lamps is deereased 
something less than 4 per cent with no change in lumen 
output from the lamp. Of course, if the fill was changed to 
pure argon, a considerable loss in efficiency and lumen out 
put would be ineurred. There would be one compensating 
result; a further reduction of cathode fall, of the order of 
8 per cent 

We appreciated the recognition by Mr. Thayer that the 
design modifications incorporated in the present VHO lamp 
as presented in this paper, undoubtedly result in improved 
performance, Of course, the insulating material on the lead 
wires must adhere throughout life, or sputtering of the 
metal lead would again take place. Due care has been taken 
to ensure the life of the insulation. 

It was pointed out in 19567 that the stabilization process 
in the VHO type lamp is of longer duration than for con 
ventional fluorescent lamps. The time involved is markedly 
dependent on the quantity of mereury in the lamp. A num 
ber of techniques can be used to reduce this time of stabili 
zation, but the important point is to maintain correct am 
bient temperature eonditions. This is critical with all 
heavily loaded lamps due to the power dissipated by the 
device. For photometric measurements it is a necessity to 
use eaution in handling the lamps to avoid displacing the 
mereury after the lamp has been stabilized. This is strietly 
a photometrie problem, as in normal use the lamps will be 
handled only during installation of new lamps. 

The use of a high filament voltage initially could result 
in a shorter interval of lamp operation with high cathode 
fall. This high filament voltage in conjunction with buck 
ing type filament windings to reduce this voltage during 
lamp operation would be worthy of investigation, 

Initial studies have been made of time of lamp starting 
as a funetion of starting capacitance. These studies indi 
cate no net advantage would be obtained by decreasing the 
value of the ballast shunting capacitor since the starting 
voltage is correspondingly increased 

As power input to fluorescent lamps has increased, the 
problems of optimum ballast design have also increased, and 
we are glad to see the need for closer liaison between lamp 


and ballast manufacturers is being discussed 


6. Langmuir, Irving The Interaction of Electron and Positive 
Ion Space Charges in Cathode Sheaths,”’ Physics Rev., 33, 954-989 
(1929 

7. Gungle, W. C.. Waymouth, J. F.. Homer, H. H Operating 
Parameters of High Output Fluorescent Lamps,” ILLUMINATING 
ENGINEERING, Vol. LIT, No. 5, p. 262-272 (May 1957) 
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Spectral Luminosity of Fluorescent Lamps 


, a energy distribution of light 
sources is one of the fundamental data important 
in the full understanding of their behavior and 
operation. This is particularly true of fluorescent 
lamps where a wide variety of spectral distribu- 
tions is available. Such curves appear in the litera- 
ture of almost every publication dealing with these 
lamps and they are almost a requisite in those 
publications dealing with their color. (For exam- 
ple, see Sections 5 and 8, L.E.S. Lighting Hand- 
book. 

From these fundamental data the color parame- 
ters for the C.I.E. color mixture diagram can be 
computed! and they lead to an insight into the ren- 
dition of colors effected by a particular lamp.? The 
brightness, 7.¢., the lumen output, can also be com- 
puted from the spectral distribution and those who 
perform this computation frequently learn to 
visualize the effect of various spectral energy dis- 
tributions on the brightness and color rendition. 
liowever, this is an acquired art and those who are 
not fully familiar with the principles involved find 
it difficult to make this evaluation mentally. It is 
the purpose of this paper to explain the basic prin- 
ciples involved in the computation of brightness 
from spectral energy curves and to show the results 
for the usual fluorescent lamp colors. A new meth- 
od for roughly indicating the color rendering prop- 


erties is also presented, 


Theory and Experimental Data 


The difficulty in converting energy into lumens 
arises from the non-uniform sensitivity of the hu- 
man eye to various wavelengths. For example, the 
eye is most sensitive to radiation with a wavelength 
of 555my. That is, a given amount of energy of 
this wavelength gives the greatest number of 
lumens, whereas, the same amount of energy at 
approximately 510my. or 610my. gives only one-half 
as many lumens, and radiation at 470 and 650my 
gives only one-tenth as many lumens. Further, ra- 
diation below 400 or above 730my (considering the 
practical limits of the visible spectrum) will yield 


A paper presented at the National Technical Conference of the 
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no lumens whatever although the energy is of the 
same type, differing only in wavelength. 

This varying sensitivity of the human eye to 
various wavelengths is shown in Fig. 1, the so- 
To find the relative 
brightness of a given energy at a particular wave- 


called “visibility function.” 


length, £\, it must be multiplied by the visibility 
And if the total 
energy is composed of a number of different wave- 


function, y,, at that wavelength. 


lengths, those products must be determined for 
each and summed together. Or, in mathematical 


notation : 


B= K | da. 


where B is the brightness 
and K is a proportionality constant whose value 
depends on the units of FE, and the units in 
which B is desired. For example, when 
properly chosen, B can be obtained in foot- 
lamberts, or again directly into lumens for a 
lamp of specific geometry. 

Therefore, if the product, E,y,, is plotted as a 
function of wavelength, then the above expression 
indicates that the total area under the curve will 
be proportional to the brightness. That is, it is this 
curve which is of interest as far as lumen output 
is concerned rather than the more fundamental 
data of energy as a function of wavelength. Both 
eurves are shown for the more usual fluorescent 


lamp colors in Figs. 2 to 7. 
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1. Spectral sensitivity of the human eye. 
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Figure 2. Spectral energy distributions — standard 
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Figure 3. Spectral energy distributions — cool whites. 
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Figure 6. Spectral luminosity — cool whites. 


Another method of presenting these data was 
developed by Butler*® in which he plotted energy 
against a non-linear wavelength scale, the interval 
between wavelengths being proportional to the visi- 
bility function. This results in wide spacings in the 
middle of the spectrum around 555 millimicrons 
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Figure 7. Spectral luminosity — warm whites. 


with the spacings getting narrower towards the 
ends of the spectrum. Such a presentation of the 
data for fluorescent lamps is shown in Figs. 8 and 
9. In these figures, it can be seen that the area 
under the curves in any one block is proportional 
to the product, EZ, ¥,. Therefore, this type of pre- 
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Figure 8. Spectral energy distributions of standard 
fluorescent lamps on visibility paper. 


sentation also leads to curves in which the areas 
under them are proportional to the brightness just 
as those in Figs. 2 to 7. 

The easiest way to arrive at the proper spacings 
for the wavelengths in Figs. 8 and 9 is to take the 
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Figure 10. Spectral energy distributions of standard 


colors (phosphor only) on uniform scales for x (upper) 
and = (lower). 
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Figure 9. Spectral energy distributions of cool whites 
on visibility paper. 


selected ordinates for y used in colorimetric com- 
putations* and space them at uniform intervals. 
This suggested performing the same experiment 
with the selected ordinates for the % and Z fune- 
tions. The spectral energy distributions of fluores- 
cent lamps on these spacings of wavelengths are 
shown in Figs. 10 and 11. These figures, of course, 
tend to emphasize the red (x) and blue (2) ends of 
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Figure 11. Spectral energy distributions of cool whites 
(phosphor only) on uniform scales for x (upper) and 
= (lower). 
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the energy spectrum. The ends of the spectrum are 


very important in the rendition of colors, especial- 
ly the red end for fluorescent lamps. The presenta- 
tion of spectral energy data in this form empha- 
sizes the differences in these regions and makes 
their color rendition easier to evaluate. For exam- 
ple the upper portion of Fig. 11 shows clearly the 
increased red emission of the deluxe colors over 
that of the standard. 

The blue end of the spectrum of fluorescent lamps 
has not caused as much concern as regards color 
rendition as the red end. This is because the blue 
end of the spectrum is dominated by two mercury 
lines, one at 405 and an even stronger one at 436 
millimicrons. For example, if the 436my line were 
shown on the lower portions of Figs. 10 and 11 in 
the conventional manner of bands 20my wide, such 
a band would extend well up into the upper por- 
it can be appreciated that 
with the total 


tions of those figures. 


this energy is on a par energy 
emitted in this general region by the Daylight lamp 
phosphor, and is larger than that from the other 
Since these mereury lines are com- 


white lamps 


mon to all fluorescent lamps those with 
filter 


rescent lamps differ less in this region than they do 


except 
oats) this means that different types of fluo 
in the red end of the spectrum where there are no 


significant mercury lines. This explains why the 
interest in improving color rendition of these lamps 


is concentrated on improving their red emission, 


Discussion 


From the above data it should be apparent why, 
when the emphasis on fluorescent lamps is on high 


Is kept 


towards the middle of the spectrum 


luminous efficiency, their spectral energy 
to a maximum 
while letting the energy fall away towards the ends 


of the speetrun 


| By this means, the most efficient 


use is made of the emitted energy in producing 
lumens 

These 
emit fewer 


though the 


figures also show why the deluxe colors 


lumens than th standard colors even 


total energy emitted by the 


lamps 


areas under the spectral distribution 


energy 


curves) are very nearly th For example, in 


Fig. 3, comparing the spectral energy distributions 


of the Cool White 
standard Cool White above that of the Super De- 


colors, the excess energy of the 
luxe, especially in the vicinity of 580 millimicrons 
is balanced by the excess of Super Deluxe energy 
beyond 610 millimicrons. That is, these two lamps 
are giving off approximately the same amount of 
total energy. However, when the luminosities of 
these lamps are compared, Fig. 6, it is obvious that 


the excess energy of the standard lamp at 580 milli- 
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microns gives rise to a large excess of lumens which 
is by no means balanced by the extra lumens of the 
Super Deluxe imparted by its excess energy beyond 
610 millimicrons. 

This same argument also holds qualitatively for 
a comparison of the standard and deluxe colors 
However, the red component of the latter color, eal- 
cium silicate (Pb, Mn), has an emission band in the 
ultraviolet (not shown in Figs. 3 and 4 There- 
fore, although the total energies emitted by these 
two lamps may be the same, in the visible region 
the deluxe lamp has less energy because of its ultra- 
violet emission, and its luminous efficiency is less 
than its visible energy distribution would indicate. 
This effect is particularly noticeable in the com- 
parisons of the energy distributions of the warm 
white colors, Fig. 4. The absence of an ultraviolet 
band in the Super Deluxe phosphor explains why 
this lamp comes so close to the luminous efficiency 
of the delvxe lamp despite its improved color 
rendition imparted by its greater red emission. 


Conclusion 

Data have been presented comparing the spec- 
tral energy distributions of present day fluorescent 
lamps and their spectral luminosities. It is hoped 
that these data will prove helpful to the lighting 
engineer in evaluating each of these lamps for any 


particular application he may have in mind. 
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DISCUSSION 


D. B. Jvupp:* Years ago at the suggestion of the late Frank 
Benford I used as abscissa for plotting speetral ré fleetance 
a wavelength scale adjusted to make each interval propor 


tional to the ordinate of the standard “visibility funetion” 
at the center of that interval. I found such plots helped to 
show the visual meaning of spectral-reflectance data, and it 
is interesting to diseover that Butler and the author have 
found the application of this method to spectral-energy data 
also to be useful, It is evident from this paper that analo 
gous plots based on the #- and z-functions likewiss make it 
easier to see immediately the chromatic meaning of spectral 
energy data. 


** 


ArtTuur W. WEEKS: Mr. Jerome’s paper is an important 


*Photometry and Colorimetry Section, National Bureau of Standards, 
Washington, D. ¢ 
**Svyivania Electri 


Products Inec., Salen Mass 
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contribution to the understanding of the methods of color 
evaluation, particularly color rendition. The information 1s 
presented clearly and coneisely, and merits the study of all 
lighting engineers who are concerned with quality lighting. 

I would be interested to know whether Mr. Jerome believes 
that the color of a light souree could be evaluated by meas 
uring a series of bands, perhaps similar to the British eight 
band method, by means of color-filtered cells and these data 
translated into a form such as he has presented, This might 
aid the person not completely familiar with color technology 


in his evaluation of the color effects of light sources. 


Cc. N. Cuark:* The author has done a concise ) sum 
marizing the relationship of spectral energy distribution to 
total lumen output, and some of the mathematical and 
graphical methods of representing this relationship. His 
adaptation of the “visibility paper” principle for weighting 
spectral distribution according to the C.LE. * and = tri 
stimulus value functions is a worthy contribution, 

remainder of the 


In Figs. 2, 3 and 4, upon which the 


figures are based, the ordinates are given as “relative 
energy.” Since the speetral curves in these figures all peak 
at different heights, I assume that they represent the total 
output by waveband of lamps of the same wattage on some 
absolute energy seale (energy flux per unit waveband per 
lamp This would have to be the case in order for the 
areas under the curves in Figs. 5 to 7 and 8 and 9 to be in 
proportion to the lumen outputs of the various colors in 
lamps of the same wattage. One way to clarify the basis 


fferent curve heights in Figs. 2, 3 and 4 would | 


for the di e 
to label the ordinates “energy flux per lamp” or “energy flux 
per watt input.” The corresponding labels for Figs. 5, 6 
and 7 would be “luminous flux per lamp” or “luminous flux 
per watt input.” 

The method of plotting used in the top of Figs. 10 and 11 
is of special interest because it indicates that energy flux in 
the deep red region beyond about 650 wu is of little 
importance in determining either lamp chromaticity or color 
rendition, compared to the light red region, say 610-650 au 
This follows from the fact that the wavelength scale becomes 
highly compressed between 650 yu. 

Reading the relative heights of the three curves in the 
top of Fig. 11 at any given wavelength shows exactly the 


same relationship as is portrayed in Fig. 3. It has to, since 
in both figures the same energy values are plotted as a fune- 
tion of wavelength. Fig. 11 has no advantage over con 
ventional energy vs wavelength plots, in comparisons of this 
type. However, one example of the advantage of Fig. 11 in 
visualizing differences in color rendition can be seen by first 
considering Fig. 3. Here, beyond 610 wu, the area between 
the standard and super deluxe curves appears to be about 
twiee as great as the area between the standard and deluxe 
curves. One possible inference from this is that the super 
deluxe design should show twice the improvement that the 
deluxe design shows in rendition of red samples, compared 
to standard cool. The top of Fig. 11 provides a much more 
accurate interpretation of these spectral differences. Here, 
the areas of the deluxe and super deluxe curves above the 
standard eurve beyond 610 wu are nearly equal, with the 
super deluxe being slightly the greater. This indicates that 
the super deluxe design should have only slightly better 
rendition of deep red objects than deluxe. This is exactly 
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Figure A, 


what our experiments and practical experience have shown 
to be the case. 
as rough 


10 and 11 


indicators of lamp eolor rendering properties eould be im 
proj 


The validity and usefulness of Figs 


proved by dividing each energy distribution by the area 


under its spectral luminosity curve before plotting. This 
adjusts the energy distributions so that each represents the 
same number of lumens, and is analogous to the real side-by- 
side viewing situation wherein it is necessary to make the 
illumination from two different lamps equal on adjacent 
areas before visual color rendition comparisons are made, 
lhe areas under the deluxe and super deluxe luminosity 


curves (Fig. 6) are about equal, but that of the standard is 


about 25 per cent greater. Therefore, in replotting ( Fig. A) 
the top part of Fig. 11 for equal lumens, I have divided the 
standard eurve by 1.25. Compared to the new equal-lumen 
curve for standard cool, the difference between super deluxe 
and deluxe in the red region is now smaller than when com 
pared to the original standard cool curve. This implies even 
smaller Qfferences in color rendition improvement between 
deluxe and super deluxe than did the original figure. 

It may also be noted that if the curves for standard and 
deluxe warm white were to be plotted on the coordinates of 
Fig. 10 or 11 (top), the deluxe emission would at no point 
in the red region significantly exceed the standard. How 
ever, dividing both eurves by their total luminosity would 
reduce the standard more than the deluxe, and allow one to 
visualize more readily the significant differences between the 
two in the red region. 

In the next to last paragraph, the author implies that 
super deluxe lamps are nearly as efficient as deluxe lamps. 
Published data indicate that, in the 40-watt size, super 
deluxe is about 10 per cent lower in efficiency than deluxe. 
Our own experience with lamps of the super deluxe design is 
similar. This reduced output raises the question: Is the 
slight gain in rendition of deep reds that is obtainable with 
the super deluxe design of enough value to warrant accept 
ing its lower efficiency? Our original conclusion, supported 
by subsequent field experience, is that the color rendition 
gain does not outweigh the efficiency loss. 
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C, W. Jerome;:* I would like to thank the several persons 
who have contributed discussion of this paper. I was not 
aware of Dr, Judd’s earlier use of the non-uniform wavs 
length seale. But, like him, we have found this type of 
presentation of spectral energy data very helpful in explain 
ing the visual response to energy in various parts of the 
Spec trum 

In answer to Mr. Weeks’ question, the Donaldson colorime 
ter uses essentially this idea. It has six narrow band pass 
filters and undoubtedly could be made to use as many as 
might be desired. In its present form the Donaldson is a 
visual instrument, but could be modified to use photocells 
to measure the energy in the various bands. This, of course, 
is then a simplified spectroradiometer. To my mind, the 
reason why such simplifications are not more popular is one 
of economics. For example, a bona fide spectroradiometer 
would cost only four or five times as much as the simplified 
version but would yield ten or more times as much informa 
tion. Therefore, most people interested in this sort of thing 
find it worthwhile to pay the extra price and obtain the 
nore basic instrument. 

Mr. Clark’s comment regarding the labelling of the ordi 
nates of the figures is well taken. These are all drawn to 
ibsolute energy (or luminosity, as the case may 
be scale so that each curve shows the energy or luminos 
ity) at any wavelength relative to that of the other curves 
shown in the figures. A more specific label would undoubt 


edly be advantageous, However, the labels appearing on the 
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figures were used for their simplicity after consideration of 
the space available. 

In this paper I have been chietly concerned with luminos 
ity. The application of the presentations to color rendition 
is only incidental and cannot be considered to give a com 
plete picture. For example, Mr. Clark’s comment to the 
effect that energy flux in the deep red region is of little 
importance in color rendition is by no means true. It has 
been found that the energy at the extreme ends of the 
spectrum is particularly important in color rendition. This 
is illustrated by the reflectance curves of the metameric 
pairs of colors Dr. Judd used in the development of his 
Duplication Index.' (These are shown as Fig. 1 in Refer 
ence 2.) One of the major factors in the metamerism of 
these colors is their differences in the extreme red end of 
the spectrum. And it is this factor which makes them par 
ticularly efficacious in studying color rendition 

The answer to the question as to whether the improved 
red rendition of the super deluxe lamp as compared to the 
deluxe variety is sufficient to make up for its lower effi 
crency 18, of course, one of personal choice. The number of 
customers who prefer one over the other is, I think, very 
evenly divided at this time, although it is my personal pre 
diction that eventually the super deluxe will replace the 
deluxe in all applications where the proper rendition of 


colors is the primary consideration. 


1. Judd, D. B Definitions and Tolerances for Artificial Daylight 
for Color Matching,” Journal of the Optical Society of Amer 29 
145 Abstract 1939 


SHOW WINDOW lighting in the 
Bachman Store, Southdale Shopping 
Center, Minneapolis, is applied in a 
decorative fashion, with the fixtures 
having an appearance of floating. Units 
are parabolic reflectors -—— white baked 
enamel on the inside and brushed 
aluminum exteriors, using 150-watt 
A23 lamps. Perforations in the sides 
of the reflectors provide sparkle, with 
the majority of lighting thrown on the 
fernery and the stone wall background. 

Architect for the store is Schifflet 
Backstrom and Associates, electrical 
engineer is Lang and Cummings, all of 
Minneapolis. Photo and data courtesy 
of Louis J. Riegert, of B M D and R., 


also in Minneapolis, 
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A.L.A. File No. 31/ 


INSTALLATION AT 
MOLONEY ELECTRIC CO., 
ST. LOUIS, MO. 


High Bay Industrial Lighting 


LIGHTING OBJECTIVE: To provide general illumination in a high bay area in which large trans- 


formers are fabricated. 


GENERAL INFORMATION: The area shown measures 80 feet by 480 feet with a ceiling height of 65 
feet. The bottoms of the roof trusses are 60 feet above the white concrete (50% RF) floor. All 
major room surfaces other than the floor are painted light green — the ceiling has a 30° refleet- 
ance; the columns and end walls have a 55‘ reflectance. 

INSTALLATION: Ninety-six Benjamin catalog No. 3480 porcelain enamel reflector high bay lumi- 
naires are mounted 60 feet above the floor (to clear the top of the crane housing) and are spaced 
on 20-foot centers. Half of these luminaires (alternately spaced) are equipped with 1500-watt 


PS-52 incandescent filament lamps. The other half are equipped with H11000-C15 color improved 


mercury vapor lamps operated from Jefferson catalog No, 232-103 transformers. 
There are four Benjamin elliptical angle reflector units, catalog No, 5538, each equipped with 
a 1000-watt PS-52 incandescent filament lamp, mounted 60 feet high on both end walls. 


The initial average level of illumination was 55 footeandles. Brightnesses were as follows: 


luminaires 


mercury vapor at 45 410 ft-L columns 20 ft-L 
incandescent filament at 45 340 ft-L end walls 20 ft-L 
2 ft-L floor 25 ft-L 


ceiling 


Lighting designed by Roger W. Renkel, Lighting Specialist, Union Electric Co., St. 
Louis, Mo.; General Contractor: Wm. H. and Nelson Cunliff, 3320 Lindell, 
St. Louis, Mo.; Electrical Contractor: Gamp Electric Co., 2924 Locust, St. Louis, 
Mo.; Architect: Fred S$. McNiell, 3920 Lindell, St. Louis, Mo. 


Lighting data submitted by Roger W. Renkel, Lighting Specialist, Union Electric Co., 
315 N. Twelfth Bivd., St. Louis 1, Mo., as an illustration of good lighting prac- 
tice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Design 


and Characteristics of 


Fluorescent Lamps Having a Non-Circular Cross Section 


(Discussion of a paper by J. O. Aicher and E. Lemmers 
published in November ILLUMINATING ENGINEERING) 
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K Ss mi gy. an su 
tion of P2/45 4 as a factor of merit is incorrect. Fig. 1 
ipphes only to bulbs of 18-ineh are length. The eleetrode 
wattage in the case of the 18-inch T12 amounts to approxi 
mately 1) per cent of the total, while for the 18T4, it 
nts to less than 10 per cent of the total. Lowry, Gungk 
! Jerome= hav hown that when comparisons are mad 
on the basis of positive co nt clency alone that the T-12 
s the most efficient, followed by the T-8 and then the T 4 
rl wet that the T-4 in Fig. 1 has at 12 watts the same 
flicienc is the T-12 at 21 watts although it has only one 
ninth the eross-seetion ! is seen to be purely n end 
effect. Be ise of the sn er diameter, the positive eolum 
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} t ppolies on » 18-ineh lamps In 96 ineh 
mps tl T-12 would be n ‘ erent at ny power input 
must } ngth f incorporated into 
‘ y of merit which has been presented f it is to 
ty length of imps 
fact that krv ’ nd xenor » not result in in 
' ciem it the high wattage I s, I do not find 
to | n the ist surprising in view of the lowered eleetron 
temperature obtained when these fill gases are used! Their 
. | defeat the sole purpos f the shaped eross 
I understar the paper « etly 
l thors have re-emphasized the necessity of main 
g t rreet mere pressure n fluorescent lamps as 
we s the fundament: ms therefore.! ! Presumably 
~ ania FEleetr Products Salen Mass 
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the vapor pressure in this lamp is optimum for operation at 
a power level of 25 watts per foot. The authors have also 
discussed operation at 50 watts per foot; under these con 
ditions, 2 considerably higher vapor pressure would result. 
It would be necessary to change the enve ope design to 
restore optimum vapor pressure, Sines the coo! Zones ure the 
“rails” and “bridges.” The alternative to this very costly 
procedure would be the use of eool end chambers as are 
used in the VHO lamps. 

In connection with meré iry vapor pressure eontrol, the 
authors have made the statement that “it is especially 
important for cool areas to be present near the center of 
the lamp where mercury prefers to collect for reasons other 
than temperature difference, as a result of electrophoresis 
effeets.” 

We believe this statement to be erroneous from our ex 
perience in VHO lamps which utilize cool zones at both 
ends of the lamp. We have made numerous measurements 
of the degree of uniformity of mereury vapor pressure in 
lamps of all lengths, with cool zones at one or both ends, 
by the very simple expedient of measuring the uniformity 
of light output from end to end. The only ease in which 
ny deteetable difference is observed is when one cathode 
has failed and the lamp is reetifying; then the usual de 
pumping effect is observed. In normally operating lamps up 
to S feet with all the mereury in one end, no variation in 
mereury pressure is observed once the lamp has stabilized 

In the second place, the mereury Vapor pressure in the 
lamp eannot exceed that determined by the temperature of 
the coolest spot, once equilibrium has been established and 
the lamp has been stabilized. If excess mercury evaporates 
in the eenter, it distills to the end and condenses. On our 
life test racks for VHO lamps we find that owing to different 
ambient eonditions, one end of the imps may run one or 
two degrees eooler than the other When lamps are placed 
on the roeks after initial stabilization and readings, the 
mereury is usually equally divided between the cool zones 
at either end, After overnight burning, all the mereury has 
distilled to the coolest end, and the mereury pressure 
throughout the lamp continues to be that determined by the 
temperature of the cooler end. 

| he authors have deseribed in some detail the advantages 
of the u shaped cross section for their high powers 1 fluo 
reseent lamps. There are one or two disadvantages, however, 
which they have not mentioned which are worthy of note. I 
will not dwell on the extremely bulky nature of the lamp, 
nor its exeessive weight because these are obvious to all, but 
rather will address my attention to the non-uniformity of 
the light production. 

Fig. A shows contours of equal eurrent density in the 
u-shaped cross-section. The dashed lines show the region 
within which about 90 per cent of the current flows, and 
90 per cent of the u-v is produced. The sectors A and B 
of the phosphor surface therefore, receive about 90 per 
cent of the u-v and produce 90 per cent of the light. Since 
these together comprise only about 50 per cent or less of 
the available surface area, the surface brightness of these 
areas is quite high. (Our measurements indicate brightness 
of the order of 80009000 footlamberts for these zones. 

Wholly aside from the aesthetic disadvantages of such 
highly non-uniform light emission and the difficulties in 


shielding that result, this has the very serious practical dis 
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advantage of loading the phosphor that is giving the light 
to a much greater degree than in the VHO 25 lamps, for 
instance, where surface brightnesses are of the order of 
6000 footlamberts. Lowry® in 1949, pointed out that lumen 
maintenance is related to phosphor loading. Though we 
have learned a great deal about lumen maintenance since 
1949, it is still true, in general, that the heavier the load 
ing, the poorer the maintenance. The problem 1s further 
compounded by the fact that in the u shaped cross-section, 
these light-producing zones also are the regions of highest 
temperature. We believe that the loealized high phosphor 
loading and high temperature is a fundamental weakness of 
the design which will result in a serious lumen maintenance 


problem in power groove lamps 


Bitter, F., and Lowry, E. F Factors to be 
Design of High Output Fluorescent Lamps 


1. Waymouth, J. F 
Considered in the 
ILLUMINATING ENGINEERING, Vol. LII, 257 (1957) 

Lowry, E. F., Gungle Ww. ¢ und Jerome, W Some Prot 
ms Involved in the Design of Fluorescent Lamps,” ILLUMINATING 
NGINEERING, Vol. XLIX, 545 (1955 

Gungle, W. ¢ Waymouth, J. F., and Homer, H H “Operat 
ie Parameters of High Output Fluorescent Lamps,” ILLUMINATING 
NGINEERING, Vol. LII, 262 (1957 

Waymouth, J. F., and Bitter, I Analysis the Plasma of 

rrescent Lamp Journ. Appl. Phys., Vol. 27, 122 (1956 

E. I Long Term Deterioration in Certain P 
Journ. Electrochen 
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W. C. ANDERSON One observation that should be made is 
the elarity with which the data have been set forth by 
Messrs. 


principles that 


Aicher and Lemmers. They have deseribed certain 
influence the performance of fluorescent 
lamps, and particularly how these in combination influ 
enced the design of the power groove lamp. 

The understanding of the problems of lamp design and 
development that this paper affords is of interest to all who 
are econeerned with fluorescent lighting. Interesting as this 
is to me, as a ballast designer, I am foreed to a greater 
interest in the result of the development the lamp itself 
Onee a new lamp is available, a ballast must b designed 
lamp designer 


to insure the operation of the lamp as the 


intended. This in itself is no small task, but the problem 
does not exist “in itself.’ The complexities introduced by 
ipplieations, the uses to which the lamp will be put, 
large part determine the direction the ballast designer 
vill take, 
When the 
1956, there was much discussion of the problem of heat 


larger ballasts, the effect 


power groove lamps were announeed in June 


dissipation. Higher lamp loading, 
of heat radiated by the lamps, all foretold a condition that 
warranted eaution in the application of these lamps. 

There was serious doubt expressed by some whether the 
ballast could remain an integral part of the fixture. Others, 
slightly less pessimistic, insisted that radieal departures in 
fixture design would have to be made if these lamps were to 
be a practical lighting tool. The most optimistic were those 
who felt that while these problems would be solved, it would 
be a long time indeed before power groove lamps would be 
in actual use. 

To the everlasting credit of the fluorescent lighting indus 
try, the progress to date, practically in less than a year, has 
exceeded the estimates of the most optimistic. 

Ballasts are available, and fixtures incorporating these 
ballasts and lamps are being marketed and installed. Cau 
tion has wisely been observed, but it has not seriously 
impeded progress. In fact, I am certain that the progress, 
if slower than the enthusiast would have wanted, is sure 
footed, and this anticipates a steadily growing application. 

Surely not all the problems are resolved to everyone’s 


*Jefferson Electric Co., Bellwood, 
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satisfaction. For one thing, more effeetive, and perhaps less 
costly ways to beat the heat problem are to be expected 
But we are on our way that is important. 


J. O. Altcner and E, Lemmers:* In regard to Dr. Way 
mouth’s eriticism of our use of 18-inch lamps in our first 
illustration, | am sure that we pointed out that this was 
only the start of work leading to the concept of non-eireular 
bulb geometry. Even though this expression 1s noted in the 
paper and mentioned in our presentation as being empiri 
cally derived, if we streteh it even to apply to 48 inch lamps 
as shown in our Fig. 3, we will see that it is surprising!y 
close to reasonable agreement with the results obtained 

We believe Dr. Waymouth has missed the point in basing 
all of his comments on round tubes. If two lamps having 
the same length and cross sectional area, filled with the 
same filling gas at equal pressures, are compared at equal 
wattage, that lamp having the highest voltage will be the 
most efficient even if they are 96 inches in length. This is 
because such inerease in voltage reduces both absolute and 
relative values of electrode losses. 

Such a difference in lamp voltage under these conditions 
ean be achieved only with other than round tubes. 

We have stated that the concept of P*/A** is not to be 
taken as a precise relationship. The greater prominence of 
tube perimeter (1.¢., wall area is directly responsible for 
the increased lamp voltage which is desirable and for in 
creased electron temperature which is highly desirable in 
increasing efficiency of ultraviolet production. 

We feel that for wattages as high as 50 watts per foot, 
it would not be unreasonable to consider changes in shape 
of the bulb for maintaining optimum mercury vapor pres 
sure control 

We have repeatedly observed, under certain conditions of 
no possible d-e¢ component, and using the technique that Dr. 
Waymouth mentions, of brightness distribution along the 
lamp’s length, that mereury prefers to go not toward the 
lamp electrodes. Others in our laboratory have encountered 
the same phenomenon. 

We feel that the non-uniformity of light distribution is 
not undesirable. However, we would like to refer this item 
to our Application Engineering group for discussion. 

Dr. Waymouth has questioned lumen maintenance, In the 
present power groove lamp, which, it will be reealled, we 
said is only a start in the application of the principles of 
non-circular eross-section, we have met or exceeded the 
previously estimated figures at 5000 hours, in 48-inch lamps 
made on high production equipment. 

Mr. Anderson’s remarks comprise a very appropriate 
analysis of the situation in regard to the early utilization of 
non-circular cross-section lamps. We agree with his com 
ments. His discussion seems to represent the attitude many 
have had toward a radically new product. That is, problems 
are recognized but their solution is looked forward to with 
confidence and optimism, while benefits are being utilized. 

The diseussion on this paper is similar to that on a paper 
presented in 1952 at Chieago on “rapid start.”! There too, 
we had diseussion where some gave major emphasis to the 
advantages of the new lighting tool and relegated the prob 
lems to a minor role, while others could see only problems. 

We all know that in a few years the ‘‘ rapid start’’ became 
a major portion of the new lighting business. I am con- 
fident that we will find non-circular cross-section lamps 
repeating the pattern. 

1 Lemmers, A. E., and Brooks, W W “New Fluorescent Lamp 
and Ballast Design for Rapid Starting,” ILLUMINATING ENGINEER- 
InG, Vol. XLVII, p. 589 (November 1952) 


*Authors, Large Lamp Department, General Electric Co., Nela Park, 
Cleveland, Ohio. 
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Views and Opinions . 


Ballast Heating in Fixtures 


I wo FAcTs face us in the fluorescent light- 


ing industry, both important. (1) The problem of 
ballast heating in fixtures is real and present. (2 

No problem can fail to respond to an honest at- 
tempt to examine the facts and to understand their 
meaning. 

This discussion will review the facts, as I know 
them, through the eyes of a ballast manufacturer. 
We will solve no problem here — but we may be 
inspired to apply ourselves further, to a solution. 
To start at the beginning: 

Less than twenty years ago, there was no fluo- 
rescent lighting. Today we could not imagine illu- 
mination without this common everyday tool. It’s 
remarkable to realize that most of us not only 
watched the development of an entire industry 
from its birth to a modern giant, in eighteen short 
years. In fact, we were and are a factor in that 
growth. 

The ballast industry was created out of whole 
cloth. Remember the first auxiliaries? And how 
they grew with another and another and still one 
more choke added in series with the lamps. As 
new lamp ratings were announced, new auxiliaries 
were added. We had one unit for a 40-watt lamp 
that | swear was longer than the lamp itself. A 
“Slim John” [ think we called it. 

Can you ever forget the built-in thermal starter 
element? We cannot. We know exactly how many 
we put into the field from our production and ship- 
ping records. We had an excellent cross check from 
our field return reports. Within months almost all 
were back in our possession, and in a couple of 
years, all were accounted for except one. Strange 
as it may be, this last one came back with its starter 
shorted just two months ago, proving that however 
poor the design, you can’t help making a few good 
units. 

These first faltering steps were destined along a 
path we now know was studded with glowing guide 
posts : the lead-lag circuit with power factor cor- 
rection to win the utilities to the new lighting 
system, the slimline lamps out of cold cathode by 
higher voltage, the rapid start principle, the high 
output lamps and higher output and higher up- 
ward and onward. 

The early days of the fluorescent ballast seem, in 
retrospect, to be much better than they probably 
were in actuality. I suppose that this is true of 
most things. Distance in time lends an aura of 
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well-being over a job well done. What problems we 
had then were solved, and in the record book stand 
as accomplishments. We tend to forget the urgency 
that dictated our efforts, the pressure we responded 
to, the target dates we set, strove for, missed, reset, 
and finally hit. 

One who would resurrect the past, and fairly 
evaluate the times would undoubtedly discern a 
strikingly accurate parallel to the present time. 
There is, however, one difference. That difference 
is the measure of the complex that we know today 
as the fluorescent lighting field. 

In the early time, we were all neophytes — we 
all had much to learn. By all, I mean not only the 
ballast people but the lamp men, the fixture de- 
signer, the Underwriters’ Laboratories, the lighting 
engineer, the architect, the user of light — all were 
playing a game for which rules had not yet been 
established. The industry set the rules, we lived by 
them, altering and refining as we progressed. From 
experience we learned. We listened to her teach- 
ings. We listened and learned together. We grew 
up together, knowing each other’s problems, aiding 
one another as we could. 

And we grew wise together. We knew so well the 
mutual objectives we sought, that each segment, 
independently, could pursue the goal. Such con- 
centration of effort has seldom been witnessed 
And the results, viewed independently, can hardly 
be surpassed. 

The architect is able to get one more floor in 
every 10 or 12 because of reduced ceiling heights. 
Wonderful! 

The lighting engineer can deliver more and more 
lumens to the seeing task because of higher output 
lamps. Wonderful! 

The fixture designer contributes and shares in 
this achievement by getting his light source as close 
to the ceiling as he can. 

The ballast designer also makes his contribution 

- shallower, narrower ballasts. Cross sections that 
were undreamed of are now the industry standards. 

Each of these, standing alone as individual 
achievements, quite properly can be considered 
worthy. In fact, they can, and should be looked 
on with pride. 

Consider the ballast of the present day. It is 
ingeniously designed within the limitations imposed 
by the specifying agencies. It is carefully engi- 
neered to hold cost and price to minimum values 
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without sacrifice of quality. It is manufactured 
with precise understanding of the elements of 
manufacture that can affect its ultimate perform- 
ance. Watchful eyes of supervisor, tester, inspector, 
control the quality within the limits of the ballast 
capabilities. And it is a job well done. No one need 
apologize for the result. 

If I can say this for the ballast as a ballast manu- 
facturer, I am sure the other segments of the fluo- 
rescent lighting industry have spokesmen who can 
make similar statements concerning their particu- 
lar product or contribution. 

The entire industry should be enjoying the fruits 
of its labors. Instead we are plagued with a prob- 
lem of epidemic proportions. Heat has become a 
word that typifies fluorescent lighting in the minds 
of countless of our customers. Hot ballasts, hot 
lamps, hot fixtures, hot tempers and sometimes hot 
arguments. All are commonplace to those of us 
who make our living in the fluorescent lighting 
industry today. 

What has happened to us? What profits can 
there be when each individual accomplishment 
rates the stamp of excellence, if taken together the 
result falls short of bare adequacy? More impor- 
tant, to what end are we being carried by our 
separate enthusiasms 

It would seem unnecessary to trace the pattern 
that has brought about the conditions so prevalent 
in present day installations. But for the sake of 
the record, the pattern should be reviewed : 

(1) With lower ceiling heights, fixtures have be- 
come shallower. 

(2) Rooms have become smaller in volume. 

3) Sound absorbent materials form the ceilings. 
(4) Fixtures are mounted directly to these heat 
insulating materials. 

(5) Ballasts have shrunk in cross section to fit into 
the scheme of things, resulting in less radiat- 
ing surface for dissipating the heat due to in- 
herent ballast losses. 

(6) Lamps are covered with a diffusing plastic or 
glass. 

(7) For a given raceway, the fixtures have em- 
ployed more lamps, often higher rated lamps, 
to provide more light. 

This is the pattern. Let’s look at just one of the 
results. The four-lamp 40-watt rapid start totally 
enclosed surface-mounted fixture, I think you can 
all agree is a popular item in lighting today. 

We have tested several of these lamps, of differ- 
ent manufacture, with various ballasts. I won't 
tell you the results of our tests on ballast case tem- 
peratures. It isn’t necessary when you hear what 
IT will tell you. 

These fixtures were surface-mounted singly to 


an acoustical tile ceiling in an air conditioned 


room. The room ambient, measured one foot from 
the fixture, was maintained at 26C. The line volt- 
age was maintained at 118 volts. Before we at- 
tempted to record operating ballast temperatures, 
we read the case temperatures on the ballasts 
mounted in place in the fixture while the lamps 
were powered from a ballast externally mounted 
on our test bench. The “cold ballast temperature” 
or what we called the “equivalent ambient” of the 
fixture was 74C, 

I believe you are all aware that ballasts are de- 
signed to have a maximum case rise of 50C over a 
40-degree ambient. The 90C maximum case tem- 
perature derives from this. I assure you that every 
ballast we tested in that fixture was acceptable 
within the test requirements to which the ballast 
designer is held. I further assure you that not a 
single ballast operated below a case temperature of 
90C. None of them could surmount the 34C handi- 
cap placed on them by the fixture. And what of the 
capacitor? This device must not operate with a 
case temperature in excess of 70C. It takes no great 
mathematical prowess to determine the probability 
of this requirement being met. Before the ballast 
was energized, the capacitor was 4C over the limit. 

Was this an extreme case? I doubt it. We found 
equivalent ambients to be lower in other four-lamp 
fixtures, but still greatly in excess of 40C. Then, 
too, remember that this was a single fixture, in an 
air-conditioned room at 26C, at 118 volts. Put 
these fixtures in the field where they are mounted 
in rows, sometimes in pairs with line voltages closer 
to 125 volts, and with room temperatures at least 
oceasionally higher than 26C. Gentlemen, we do 
have a problem. 

I propose that we must take a good hard look at 
the roads we have separately travelled to arrive at 
a destination none of us were headed for. We must 
travel together. Fixture man and ballast man can- 
not go separate ways. Architects and lighting engi- 
neers cannot exist in a cloistered atmosphere of 
theoretical success when their clients are forced to 
live with a practical failure. 

Let us take advantage of the not insignificant 
knowledge that each segment of our Industry pos- 
sesses. But let us pool that knowledge. We can set 
intelligent goals, and we can find intelligent solu- 
tions to the obstacles along the way, if we are will- 
ing to work together. That is what we did in the 
past. That is what we must do from this point on 

if we are to live up to the promise that fluorescent 
lighting holds out to us for the future. — W. C. 
Anperson, Jefferson Electric Co., Bellwood, Til. 
Substance of a talk before the Cleveland Section of 


IES, November 1957. 
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Research Symposium March 3 and 4 to Report 
New Finding on Illumination Levels and Glare 


Four important research projects 


which are expected to greatly influence 


future recommendations of illumination 
levels and lighting practice in respect to 


disability and diseomfort glare, are 


scheduled for completion sometime next 


month “ull details of these studies will 
be presented during a Research Syvm 


Illuminating 


posiun sponsored by the 
Engineering Research Institute, to be 
held Mareh 3 and 4 at the Dearborn Inn, 


Dearborn, Michigan 


Perhaps the most widely significant 


projeet is that dealing with quantity of 
illumination. This work has been under 
way some six vears at the University of 
Michigan, under tl direetion of Dn 
H. R. Blackwell, Director of the univer 
sitv’s Vision Research Laboratories For 
the past ear it has become apparent 
fr Dr. Blackwell’s research findings 
t completely new basis for the 
recommendation of illumination levels 
uld emerge; publication of the third 
lition of the JES Lighting Handbook, 
ther rway is postponed pending 
" tion of this researel Details of 
findings will be sented at the 
m Dr. Blackwell 
Another newly completed research proj 


eet to be presented at the Symposium will 


studies of disability glare 


Council Meetings — 1958 


Members of I.E.S. are invited to 


attend any meetings of the Council 


as guests, or to s ibmit a communi 


eation for consideration on any 


matter, through their Regional 


Vice-President or the General See 
Meetings of Council are 


for the 


retary. 


scheduled following dates 
in 1958. 

New York, N. Y. 
Kansas City, Mo 
New York, N. Y. 


February 13 
April 30 
June 4-5 


Lighting News 


Director of the School of 


Ohio State 


Dr Glenn Fry, 


Optometry, University, will 


demonstrate a new portable meter to 


measure disability glare. It is expected 


that this meter will be largely useful for 


measuring glare in industrial lighting, 


street lighting, and floodlighting. 


\ new portable discomfort glare meter 
will be demonstrated by Dr. S. K. Guth 
of the General Electrie Research Labora 
tories. The discomfort glare meter will 


evaluate the seeing comfort rating of ir 


teriors, and relative diseomfort of road 
way lighting systems 
Also on the program will be a presen 


tation of results of research study of the 


loss of contrast due to specular reflee 


tions. This has been conducted, and will 
be presented at the Symposium, by Prof 
Dan Fineh, of the University of Cali 
fornia 

Advance reservations for attendance at 
the Symposium should be sent directly 
to C. L. Crouch, Secretary of the Tumi 


nating Engineering Research Institute, 


1860 Broadway, New York 23, N .Y. 


Maintenance Engineers Plan 
Conference in California 


The E 


Association of 


eetrical Maintenance Engineers 


California has 
Electrical Main 


Conference to be held in eonnee 
Electrical In 


Southern 
anounced plans for its 
tenance 
tion with the 9th Biennial 
show, scheduled for the Shrine 


Hall, Los Mareh 27 


1Q58 


dustry 
Exposition Angeles, 
through 29, 

Subijeets on the 


conferenee program 


will include: 

Small Industry Looks at Maintenance of Elec 
trical Equip nt Chairman, Frank Tharp 
Fluorescent nd Fleedlight Maintenance Co 


ste Additions and Expansions — 


Chairman, Charles H. Hays, The Electrica 
Estimators, Ir 
Know Y r Electrical Codes and Safety Orders 


King Christopher, The Clark 


Controller Co 


Electronic Equipment Requires Maintenance 


Chairmar kK Lee Alvey Air Research 
Manufacturing Co 
Protective Devices Must Be Properly Selected 


Chairman, T. P. Regas 
Products of Los Angeles 


and Maintaine?’ 
Bulldog Electra 


High 


Power 


Chairman, William H. Warren Ir South 
ern California | son Co 

Large Industr I k ‘ Maintenar f 
Electrical | n Chairmar Kennet 
T. Shar, Westir Fle tr 

Proper Maintenance of Lighting Wil Ass 
Peak Output Urban Be Cor ting 


Lighting Engineer 
Plan Maintenance to Pre 
Chairman, W. I Cline. General Electric Ce 
Commercial Buildings Look at 
Electrical Equipment Chairmar Edmund 
Lanski, ITE ¢ 
Southern Ca 


Paul H. Henrichs of 


Edison Co. is Chairman of 


fornia 


Conferenee Program 


Engineers Group Organized 
In New York State 


\ statewide engineer’s or 


New Yort 


Engi 


consulting 


ganization, known as_ the 


State Association of Consulting 


neers, Ine., has recently been formed and 


incorporated, with headquarters at 2507 
James St., Svracuse, N. 

To date, the association consists 
following chapters Western New 


New York and 


state 
of the 
York, Central 


Rochester 


Officers elected to ser until J ily of 

1958 are: 

Iioward Eck ind Director 

James N. DeSer \ I ur Dir 

Frank | Kulas, 5S ta Tr ‘ and 
Director 

tealto FE. Cherne, Director 


Pau! Robson, Director 
Donald Brill, Director 


Membership in the group is restrieted 


to chapters whose members are consult 


retiecs 


ing enginers in private pr 


Western New York Section 
Conducts Lighting Course 


Fundamentals of Industrial Lighting 
Design was a series of six 


Buffalo 


meetings, con 
October and 
Western 


dueted in during 
November, 
New 


Registration for the six 


sponsored by the 
York Section of L.E.S 

Sessions 
70 with an attendanee of 52. 


Those 


iverage 


attending included people from 


local industrial plants and from the 
offices of electrical contractors, whole 
salers, architects and consulting engi 
neers, 
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Ten Symposiums Planned for 
National Lighting Exposition 


The National Lighting Exposi ion, 
being held at the New York Coliseum on 
March 9-12, will feature a series of ten 
special Symposiums covering major cate 
gories of lighting techniques and instal 
lations, it was announced recently. 

Designed to provide architects, con 
tractors, engineers and builders with au 
thoritative information on illumination, 
eight of the symposiums will cover these 
key areas of lighting installations: resi 
dential, office, merchandising, industrial, 
publie recreation, street and highway, 
school, and publie institutions (hospital, 
bank Two additional symposiums will 
dliseuss new developments in light sources 
and improved techniques of light utiliza 
special auditorium has been 
scheduled at the Coliseum to accommo 
date the symposiums, which will be held 
from 11 a.m, to 2 p.m. each day of the 
show 

Harold Mever, preside nt of the Na 
tional Lighting Expositions, has said 
that pre-registration for the series, which 
will feature reeognized authorities in 
each of the respective fields, is “already 
ahead of our expectations.” He has said 
that 500,000 invitations are currently 
being sent to wholesalers, contractors, 
architects and builders by exhibitors and 
by the Lighting Lamps and Electrical 
Manufacturers Salesmen’s Association, 
Ine., the sponsoring organization. 

Among the broad eategories repre 
sented by exhibits at the exposition will 
be lighting for the home, church, street, 
factory, theatre, highway, design, rural, 
laboratory, indoor display, animal hus 
handry, sign, refinery, school, plant, store, 
airport, office, hospital, institutional, 
ship, outdoor display, holiday, stage, 


mine, port and dock 


Applications for 
Retired Membership 


New retired membership classifications 
became effective in the fiscal year begin- 
ning October 1956. Privileges in these 
new grades, earned by long membership 
in the Society, include reduced annual 
dues ($5.00) with continued receipt of 
all Society mailings including ILLUMI- 
NATING ENGINEERING. Such members will 
be designated as Member, Retired; Asso 
ciate Member, Retired. 

Those who are interested and qualified 
(at least thirty years of membership and 
65 years of age) should write to the Gen 
eral Secretary at Society Headquarters, 
stating that they have retired from regu 
lar occupation in business or profession. 
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Pebruary 13, 1958—Counci!l Meeting. 
York, N. Y¥. Members are free to attend 


meetings of Council as cuests 


April 20-26, 1952 -~ Society of Motion Pi 


and Television Engineers, Ambassador 


April 24-25, 1958-—South Central and South- 
eastern Regional Conference, Lafayette Hotel, 
Little Rock, Ark. 


April 28-29, 1958 — Southwestern Regional 
Conference, Hotel Washington Youree, Shreve- 
La 


April 30, 1958 Council Meeting, I.E.S.. 


May 1-2, 1958 — Midwestern Regional Con 


ference, Hotel President, Kansas City, Mo. 


May 8-9, 1958 Inter-Mountain Regional 


Conference, Whitman Hotel, Pueblo, Colo 


CHEDULED 


February 3-7, 1958 — American Institute of ‘ 

> Electrical 

Electrical Engineers, Winter General Meeting, 

Hotel Statler, New York, N. Y. Calif 
a 


5, lations Plectric 
February 9-15, 1958 National Electrical yung 9-13, 1958 — National 
Distributors, 50th Annual Conven- 
tion, San Francisco, Calif 


Electrical 


Conference, 


February 20-21, 1958 14th Annual Na 


Wiring Promotion Conference, Statler June 


Detroit. Mich Electrical 


ing), 


March 2-5, 1958 National Electric Sign 
Association. National Convention, Shamrock August 17-22, 1958 — I!luminating Engineer- 


Hotel, Houston, Texas ing Society 


vention), 


National Technical 


January 27-29, 1958 American Soviety of May 22-24, 1958 Pacific Northwest Re- 


Heating and Air-Conditioning Engineers, In gional Conference, Multnomah Hotel, Portland, 
corporated, Annual Meeting, Pittsburgh, Pa. Oregon 
January 28-31, 1958-——14th Annual Tech- June 4-5, 1958— Council Meeting, I.E.S., 
Conference of the Society of Plastics New York Y. Members are free to attend 
Engineers, Sheraton Cadilla Hotel, Detroit, meetings of Council as guests. 
June 8-12, 1958 — National Association 


Distributors (50th Anniversary Con 
Auditorium, San Francisco, 


June 23-24, 1958— Great Lakes Regional 
Sheraton Hotel, Rochester, N. Y. 
1958 — American Institute of 


Engineers (Summer General Meet 


Royal York Hotel, Toronto, Canada 


March 9-12, 1958 First National Lighting 
Exposition, New York Coliseum, New York, August 19-22, 1958 — American Institute of 


Engineers, Pacific General Meeting, 
Calif. 


Electrical 
Sacramento, 
April 10-11, 195& Northeastern Regional 


Conference, Statler Hotel, Hartford, Conn 


October 8-10, 1958 


Manufacturers 


ing), 


Los Angeles, Calif 


October 13-15, 1958 — National Electronics 
Hotel Sherman, Chicago, I. 


Picture 
Cadillac Hotel, 


President, Kansas City, Mo. Members 


Electrical 
Pittsburgh, Pa. 
November 10-14, 1958 — Nationa! Electrica) 
Association (Annual Meeting), 
Traymore Hotel, Atlantic City, N. J. 


May 12-13, 1958— South Pacific Coast Re November 18-20, 
gional Conference, El Cortez Hotel, San Diego 
Standards), 


September 22-25, 1958 
fic Engineers 
April 14-15, 1958 — East Central Regional Colambes 


Conference, John Marshall Hotel, Richmond, 


Conference, Inc., 


October 19-24, 1958 — Society of Motion 
Television Engineers, Sheraton- 


Manufacturers 


Detroit, Mich. 


October 20-24, 1958 — National Safety Coun- 
cil (46th National Safety Congress & Exposi- 
tion), Chicago, 


Ill. 


free to attend meetings of Council as October 27-31, 1958 — American Institute of 
Engineers (Fall General Meeting), 


VENTS 


Association of 


Conference), 


- Institute of Traf- 
(Annual Meeting), McAllister & 
Hotels, Miami, Florida. 


— Canadian Electrical 
Association (14th Annual Meet- 
Sheraton Brock Hotel, Niagara Falls, 
Canada. 


1958 — American Stand- 
ards Association (9th Annual Conference on 
Hotel Roosevelt, New York, N. Y. 


1.E.S. National Technical Conferences 


195 August 17-22 — Royal York Hotel, Toronto, Ontario 
1959 — September 7-11 — Hotels Fairmont and Mark Hopkins, 
San Francisco, California 


1960 — September 11-16 — Penn Sheraton Hotel, Pittsburgh, 


Pennsylvania 


1961 — September 24-29 — Chase Park Plaza Hotel, St. Louis, 


Missouri 


1962 — September 9-14 — Statler-Hilton Hotel, Dallas, Texas 
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Charter of the new Coastal Empire Chapter is accepted 
by Chapter Chairman Dallas L. McClellan, left, with 
Southeastern Regional Vice-President James A. Banton 
making the presentation. The ceremony took place on 
October 22. Mr. Banton also installed the officers for 
the coming year. The Chapter, which is the Society's 
77th, has its headquarters in Savannah, Ga. 


Officers of four Sections and Chapters 
of the Southeastern Region met in 
Atlanta November 18 for a_ highly 
valuable local activities meeting, cover- 
ing a 25-point agenda. Standing are: 
Alvin Phillips, Secretary, Palmetto; 
James A. Lowe, Vice-Chairman, Tar 
Heel; J. J. Cardo, Chairman, Tar 
Heel; T. L. Cordle, Secretary, Tar 
Heel; J. W. White, Chairman, Pal- 
metto; R. L. Sirmons, Chairman, 
Florida; S. J. Andre, Secretary, Geor- 
gia. Seated are Walter Fink, Chair- 
man, Georgia; and members of the 
“faculty,” J. B. Browder, Second Vice- 
President; J. B. Banton, Southeastern 
Regional V-P; J. D. Mitchell, Director; 
A. D. Hinckley, Executive Secretary of 
LE.S. Present but not shown were 
Glenn Park, and behind the camera, 
Tom Haslam, Vice-Chairman, Georgia. 
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Many L.E.S. members are included in this group of 
utility engineers at a Lighting Conference at Wheeling, 
West Va., October 28-30. Conference theme: “Quality 
Lighting — Today and Tomorrow.” Sessions were led 
by R. G. Slauer, Sales Manager, and G. W. Clark, Man- 
ager of Engineering of this fixture plant of Sylvania 
Electric Products Inc.. which sponsored the meeting. 


President’s Luncheon of the Michigan 
Section, October 8, had an attendance 
of 150 to honor President K. M. Reid. 
Left to right at the head table are: 
internationally famous Mrs. Jean 
Hoxie, Tennis Director of the Ham- 
tramck, Mich., School System; R. M. 
Taylor, Great Lakes Regional V-P; 
James Finn, Section Chairman; Presi- 
dent Reid; Adriann Van Hoss, Pro- 
gram Chairman; and Lee Tayler, Past 
President of LE.s. 
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luminaire in the field to offer all these advantages: 


@ Highest Utilization of Light... Upward distribution of 
more than 60% of total lamp lumens provides effective 


illumination of overhead structures. 


@ Absence of Glare... Light is directed upward, away 


from operator’s vision. 


temperature and the elements. 


@ Low Maintenance... Sealed gasket assemblies keep unit 
weather-tight and dirt-free...Easy to keep clean... 


@ Adjustable Light Distribution ... Entire unit can be 
rotated, up or down while lamp is on, to adjust beam of 
maximum candlepower. Set screw locks unit in adjustment. 


@ Easy, Safe Relamping... Unit mounted on bracket or 
post top; no danger of contact with high voltage. 


Write for Engineering Data 


For Better Lighting 
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BE SPECIFIC .. 


Behind this new luminaire are the concentrated experience 
and specialized knowledge accumulated through 35 years of 
Holophane leadership in outdoor substation lighting .. . 
Totally new in design and performance —this is the only 


@ Durability ... One-piece prismatic refractor is molded 
ENDURAL* glass. Fixture parts are stainless steel and 
aluminum. Construction withstands the effects of time, 


«The Newest Luminaire 


Specially Designed tor 


OUTDOOR SUBSTATIONS 


_— Removable Cover 


Refractor 


Reflector 


Collar 
} Fitter (Ships 


342 Madison Ave., New York 17, N. Y. 
THE HOLOPHANE CO., LTD., 418 KIPLING AVE. SO., TORONTO 14, ONT. 


To be sure of 
Quality, look 
for the name 
HOLOPHANE 
impressed in 
each piece... 


HOLOPHANE 


COMPANY, INC. « Lighting Authorities Since 1898 
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Architects, Michigan Section was Stephen Squillace who  diseussed 
Hold Joint Meeting wiring. The Forum was conducted by 
Professor Edward L. Fairchild. Attend 
A highly suecesst joint meeting was unee was 110. 
held November 19 by the Michigan See The evening meeting was condu 
hot I.E.S. and the Detroit Chapter of under the joint chairmanship of Frank 
the At n Institute of Arehiteects. It | North of the Michigan Seetion, LES, 
consist two seetions: a Teehnieal and Lyall Askew of the Detroit Chapt. 
Study Forum and an evening session of A.I.A. Speakers were William Capp 
with four speakers, and Fred Stickle of A.IL.A., and I.E.S. 


members Erie Church and Will Fisher. A 


Speaker at the Technical Study Forum 


EVENING session of the Michigan Section joint meeting featured four speakers. 
These are, lL. to r., seated: Fred Stickle, A.1.A.; Erie Church, LE.S.; William 
Capp, A.LA. and Will Fisher, LE.S. Officers of the two groups are, standing: 
Lyall Askew, Co-Chairman, A.1.A., Vice-President of the Detroit Chapter; James 
Finn, Chairman, Michigan Section of LE.S.; Gerald Diehle, President of the 
Detroit A.L.A. Chapter; and Frank North, Co-Chairman of the A.1.A, Chapter 
and the LE.S. representative to the fellow organization. 


JOINT meeting of the Michigan Section with the Detroit Chapter of A.I.A. 
began with a Technical Study Forum. 


1ZA Lighting News 


and architecture. 


lively and interesting panel discussion 


followed their presentations on lighting 
Attendance at this ses 
sion was about 200. 

Plans are underway by the two groups 
on the formation of study panels in the 
fields of 


commercial classifications 


school, industrial and 


office, 


Membership Survey Results 
Reported to Council 

Some of the very interesting statistics 
on the TES membership, emerging irom 
the last Fall, 
were reported to Council on December 12, 
by C. E 


motion 


membership survey made 


Ellis, staff Advertising and Pro 


manager. Of particular interest 


were the data on business eategories into 


which TES members are divided, num 


bers binding copies of the journal, fields 
of special interest and other pertinent 
information. 

The 


last 


condueted, beginning 
Fosdick (sso 
research 


was 
John T. 


national 


surveys 
August, by 
ciates, well recognized 
organization. Response was 66.4 per cent 
of the total 
and representative cross see‘ion for mem 


All ts 
performed on IBM punch eards, 


mailing, offering a reliable 


analysis ibulations were 


bership 
so that 


further study of various results may be 


made, 
Tabulated results of first studies of the 


membership survey information have 


been ineluded in a mailing piece, copies 


of which are available request to 


Mr. Ellis at TES headquarters office 


upon 


Fellowships Available at 

Bureau of Highway Traffic 
The 

Yale 


availability of fellowships for the gradu 


Traffic of 


the 


Bureau of Highway 


University again announces 
ate course in traffic engineering, to quali 


fied graduate engineers who are citizens 


of the United Sates. The fellowships 
eover a full academic year, starting in 
September of 1958 and terminating the 


provide a living 
the 


of $175 per month for a period of eight 


following May. They 
stipend of $1,400 disbursed at rate 
months. They also provide the tuition of 
$600. 
able to the Bureau through grants from 
the Safety the 
Esso 
Mutual 
Kemper Foundation. 

Since the complexities of modern traf 


These fellowships are made avail 


Foundation, 
The 


Insurance Co. and the James S. 


Automotive 


Safety Foundation, Liberty 


treatment, cities and 
seek the 


fie require scientific 


states increasingly results of 


Continued on page 15\) 
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ALL 
CEILINGS 


Plaster Frame 
Metal Pan 
7-Bar 
Inverted T-Bar 


New Shallow — 
AURORA ALL SIZES 


TROFFERS 

1x4 
Meet ALL Specifications x6 

7x8 


for EVERY Recessed 


Lighting Job! 
17 TYPES OF 
SHIELDINGS 


Meta/ Egg-crate Louvers 
Holophane Controlens* Glass and 
Plastic Lenses and Panels 
Corning Glass Lenses and Pane/s 
Honeylite Aluminum Louvers 
Polystyrene, Acrylic and 
Vinyl Plastic Diffusers 


3 TYPES OF 
CEILING 
OPENINGS 


Extruded Aluminum Finishing Flange 
“M"’ Type for Flush Mounting 
Lay-in Frame 


plus 


Extruded Aluminum Glass Frame and 
Light Trap that prevent light leakage, 
increase useable light output 


Only Recessed Depth 


Write for catalog sheet today 


So/d only through qualified 
electrical distributors © 


Safe Low Temperature Operation 


*@Holophane Co., Inc. 


_METALCRAFT PRODUCTS COMPANY, INC., Mascher and Lippincott Streets, Philadelphia 33, Pa. — 
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another 


plastic | 
When you call in KSH 
extrusion / Sag on a plastic extrusion 


problem, you deal 


problem first hand with a 


the engineer 
on the go 
from 


design-minded 


executive-engineer, 
who gives you 
engineering advice 


and makes production 
decisions then 
and there. 


Next time you need 


help ...call The 


KSH Engineer 
On The Go for fast, 
across-the-desk action! 


a light stable plastic 


extrusions available with 
transverse patterns os well os 


longitudinal markings 
SALES OFFICES 


* Chicago, lil. 

* Milwaukee, Wisc. 

Indianapolis, Ind. 

* Dayton, Ohio 

* Atlanta, Ga. 

* Grand Rapids, Mich. 
® St. Louis, Mo. 

® Washington, D. C. 

* Boston, Mass. 


PLASTICS, 


HIGH RIDGE, MO. 
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traffic research and the services of pro 
fessional traffic engineers. The demand 
for traffic engineers already exceeds the 
rate of their graduation. In addition to 
the fellowships, the Bureau offers tuition 
scholarships to qualified municipal and 
state highway engineers who will receive 
salaries from their employers while un 
dertaking the graduate work. 
Applications for admission and fellow 
ships may be obtained by writing to Mr. 
Fred W. Hurd, Director, Bureau of High 
way Traffic, Yale University, Strathcona 
Hall, New Haven, Conn. Closing date 
for filing applications is March 1, 1958. 


Ozark Study Club Holds 
Organizational Meeting 

The December 4 organizational meet 
ing of the Ozark Study Club of the St. 
Louis Section, I1.E.S., attracted an at 
tendanee of 30 to the Kentwood Arms 
Hotel in Springfield, Mo. The dinner 
meting was presided over by the Club 
Chairman, Tom H. Condon. 

Vice-President of the Midwestern Re 
gion, Joe Schneller was the first speaker, 
talking on general I.E.S. affairs and the 
operations of the Regions. St. Louis See 
tion Chairman Dick Cohen gave the 
group a story on its relationship with 
the Section and how to arouse and main 
tain interest. E. W. Stohlmann, featured 
speaker, then presented his prize winning 
entry in the My Most Interesting Light 
ing Job Contest of several years ago 
on re-lighting a court house. 

trooks Chassaing, Director of the So 
ciety, coneluded with a discussion on 
what I.E.S. is and what it can accom 


plish. 


Fundamentals and Design Courses 
Offered in Philadelphia 


Two courses, one on Fundamentals of 
Illumination and another on Illumina 
tion Design, are being sponsored by the 
Philadelphia Section of I.E.S. in coopera 
tion with the Spring Garden Institute. 

The Fundamentals course, ten 2% 
hour classes, is open to anyone wishing 
basie training in lighting. Topies cov 
ered are: 

January 7 — Licht and Sight — Carl J. Billig, 
Pennsylvania State College of Optometry; 
and A. S. Turner, General Electric Co 

January 14 Light Standards, Control and 
Measurements C. W. Rudolph, Philadel 
phia Electric Co 


January 21 Light Sources: Part T, Fluores 
cent — P. R. Holmes, General Electric Co 
January 28 — Light Sources: Part IT, Incan 

descent and Mercury —R. R. Enghouser 


Sylvania Electric Products Ine 
February 4— Lighting Calculations—-G. T 
Anderson, Philadelphia Electric Co 
February 11—VJInterior Lighting Schools 
Offices and Public Buildings — L. Winters, 
Pittsburgh Reflector Co 
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OZARK Study Club at its December 4 meeting, at the Kenwood Arms Hotel, 
Springfield, Mo. 


HEAD table at the Ozark Study Club meeting, left to right: R. D. Cohen, 
Chairman, St. Louis Section; Tom H. Condon, Chairman, Ozark Study Club; 
Brooks Chassaing, Director of LE.S.; E. W. Stohlmann, Jr., featured speaker. 


February 18 — Interior Lighting: Stores and January 30 — Coordination in Design— J. 
Sign Lighting — G. T. Shoemaker, Philadel- McKinley, and H. B. Price, A. Ernest 
phia Electric Co. D'Ambly Engineers. 

February 25 — Interior Lighting: Industrial February 6— Color in Lighting and Its Con bf 
Lighting — M. N. Flynn, Benjamin Electrix trol: Black Light—P. F. Kyack, P. F. 
Mfg. Co. Kyack Co.; P. B. Thorne, General Electric 

March 4— Exterior Lighting M. N. Flynn, Co. a 
Benjamin Electric Mfg. Co. February 13 School and Office Lighting — 

March 11 — Lighting Economics — T G Leon Clemmer, Office of Vincent G. Kling; 
Broussard, Westinghouse Electric Corp. Geo, Potts, A. Ernest D'Ambly Engineers 


February 20 — Store Lighting — P. F. Kyack, 
P. F. Kyack Co 


The Illumination Design course is for 


l itl i "ej lighti Tt February 27 Public Buildings — H H 
those with experience in hghting. ne Swinburne, Nolen & Swinburne. Architects 


material presented is of an advanced March 6—Home Lighting— Miss E, A 
Meehan, Philadelphia Electric Co 

March 13—Industrial Lighting—M. N. Flynn, 
tenjamin Electric Mfg. Co 


nature. This is as follows: 


January 9 New Developments in Light 
Sources, Luminaires and Auxiliaries— A. 8 
Turner, General Electric Co.; P. F. Kyack, Official text for the courses is thé 
P. F. Kyack Co.; W. Mitchell, General Elec 1.E.S. Lighting Handbook. Classes are 


» § Garden Institute. 
January 16 Architectural Aspects of Light he id at the pring rarae 
ing — Vincent G. Kling, A.I.A. Tuition fee is $30 for each course. on 
January 23 — Wiring and Switching — A. B 


Pentony, Harry F. Ortlip Co. Continued on page 16A) 
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A limited number (15) of the valuable 
papers before the 
Technical 


presented Aviation 


Fall 


will be available from LES headquarters, 


Committee’s Conference 


on a first-come-first-serve basis. Requests 
for copies of these papers (listed below) 
should be made to C. L. Crouch, Techni- 
eal Director of IES. 

The Conference, annually a most im 
portant aviation 


gathering of lighting 


people, was held October 22 and 23 at 
Wright Air Development Center, Dayton, 
Ohio. Following the opening address by 
W. T. Harding, Technical Director of the 
Aeronautical Accessories Laboratory, 
Wright Air Development Center, the 150 
registrants at the Conference partici 
pated in diseussion of numerous phases 
Ineluded in 


were demonstrations and 


of aviation lighting. their 


program, also, 
movies of new aeronautical techniques, a 
field plant of 
Grimes Manufacturing Co., at Urbana, 
Ohio, tour of the 


test facilities at the Aeronautical Acces 


dinner and trip to the 


and a environmental 


sories Laboratory. Papers presented, 


copies of which are available, ineluded: 


Aircraft Lighting Systems and Trends 


(1 Modern Aircraft Lighting, by 
R. K. Davis, Ass’t. Chief, Lighting Sec 
tion, Labora 


Aeronautical Accessories 


tory. This paper outlines problems en 
countered in providing lighting for mod 
ern high speed aircraft. It also describes 
some of the means being used to solve 
these problems. 

2) Specialized Aircraft Lighting for 
Probe and Drogue Type Aerial Refuel 
ing, by W. A. Seadler, Group Engineer, 
Hayes Aircraft Corp. The 
covers (a) a deseription of the refueling 


presentation 


operation, | b 


different 


lighting requirements for 
phases of the operation, (¢) 
description of the lighting in use on the 
KB-50 Tanker 


(d) a deseription of receiver lighting. 


and results of tests and 


(3) Anti Collision Light for Jet Air 
eraft, by J. E. Shearer, Project Engineer, 
Boeing Airplane Co. This paper gives 


results of tests made by Boeing Airplane 
Company on a B-52 and diseusses require 
ments for an anti-collision light from the 
manufacturer's point of view. 

(4) Designing Aircraft Lighting Fix 
Ambient Tempera 
Breckenridge and R. W. 
National of Standards. 
temperature limitations of 


tures for Increased 
tures, by F. C 
Crouch, 
The 


designs of 


jureau 
present 
lighting 
These are 


exterior aircraft 


equipment have been studied. 


reported together with suggestions for 


1 


designing fixtures for use at increased 


ambient temperatures, with an indication 
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Aviation Lighting Committee 
Fall Technical Conference Papers Available 


of the limiting ambients at which such 
materials are satisfactory 

Aircraft Lighting Fixtures and 
Components 


(1) 
Lighting, by Lt. Peter Downey, Project 


Air Force Integral Instrument 


Engineer, Equipment Section, 
Flight 


discusses the present Air Foree approach 


Support 
Control Laboratory. This paper 
to and future development programs for 
instrument lighting. Among the integral 
lighting approaches which are discussed 
are the wedge, back lighting and electro 
luminescence. 

(2) Reeent Developments in Aireraft 
W. Tuttle and M. A. Mor 
tensen, Miniature Lamp Dep’t., General 
Eleetrie Co. 
of the 
lamps, particularly with respect to tem 


Lamps, by J. 


The paper summarizes some 
recent developments in aireraft 
peratures, vibration and space require 
ments. 

(3) The Use of Reflex-Reflective Ma- 
terials for Aireraft Identification at 
Night, by C. A. Baker, Chief, Visual Dis 
plays Section, Psychology Branch, Aero- 
Medical This 
cusses the advantages and disadvantages 
for 
The pa 
per is concerned with problems of air to 


with flight 


Laboratory. paper dis 


of using reflex-reflective materials 


aireraft identification at night. 
air identification and line 
identification. 

(4) Studies Pertaining to the Effects 
of Acceleration on Vision, by W. J. 
White, Biophysies Branch, Aero Medical 
Laboratory. The report brings together 
to the 
on human vision. 


information whieh is pertinent 
effects of acceleration 
The implication of these findings for air 
eraft 


In presenting this 


lighting systems are pointed out. 
information, the re- 
port attempts to outline problems which 


still demand research clarification. 
Aircraft Environmental Requirements 


(1 Present Trends in the Vibration 
Testing of Airborne Equipment, by D. C. 
Kennard, Jr., Chief, 


Engineering Support Branch, Aeronauti 


Dynamies Section, 
eal Accessories Laboratory. Some of the 
characteristics of jet-powered 
The 


vibration is dis 


vibration 


aireraft are outlined. relationship 


between jet noise and 
cussed briefly from the standpoint of the 
environment applying to airborne equip 
ment. This ieads to a reappraisal of the 


methods for stimulating service condi 
tions of vibration in the laboratory. 

(2) Reeent Advances in Environmen 
tal Testing Technique, by C. W. 
hardt, Chief, Deterioration 


Section, Engineering Support Branch, 


Ger 


Atmospheric 


Aeronautical Accessories Laboratory. 
The paper includes a resumé of recent 
(test) environments such as 


low 


changes in 


sunshine, salt fog, high and tem- 
perature, altitude, explosion-proof test- 


ing, ete. 
Airport Lighting 


(1) 
vated 


Applieation of Radioisotope Acti- 
Light Sources, by C. C. Carroll, 
Coordinator of Research, United States 
Radium Corp. The paper deals primarily 
with light sources utilizing Krypton 85 
or H® gas, and sources in which the H? 
is also used as a tritide foil. It discusses 
various applications in the aireraft in 
dustry, including such things as drogue 
illumination, exit marking, safety lights 
of various types, ground equipment 
markers on which such units have either 
already been tested or where they appear 
to hold considerable promise as a substi 
tute for electrically powered or battery 
operated means. The 
some of the solid isotopes, pointing out 


paper also covers 
their potential uses and limitations. 
(3) Flush Runway Lights, by 
Wallis, Airfield 
neer, Lighting Section, Aeronautical Ae- 


A. E. 


Lighting Project Engi- 


eessories Laboratory. The paper discusses 
the development history of flush lights 
The 


and their present status. results of 


the dynamic tests of flush lights at 
NACA, Langley Laboratory are also 
presented. 

(4) Flight Test Data of the CAA 
Runway Lighting Evaluation Program, 


by R. F. Gates, Flight Operations Spe- 
cialist, Civil Aeronauties Administration. 
Covers the evaluation program which was 
conducted at Air Force Base 
and outlines the plans the CAA has made 
for continuing the study of the low visi- 


Andrews 


bility lighting problem. 

(5) Problems in Approach 
Lighting, by C. Physicist, 
National Bureau Four 
problems in the development of approach- 


Some 
A. Douglas, 
of Standards. 
lighting systems — glare control, eleva- 
tion guidance, test methods and stand- 
ardization are analyzed. The effect of 
these problems on the design of approach- 
light systems is discussed and sugges 
tions for the solution of some of them are 


ineluded. 


IES Aviation Lighting Committee 
Reports Activities at Press Meeting 


Editors of several magazines and news- 
papers gathered at IES Headquarters on 
November 20, for a press conference with 
the IES Aviation 
Significant findings 


leading members of 


Lighting Committee. 
reported at the committee’s semi-annual 
aviation lighting tech- 


review of new 


(Continued on page 18 A) 
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SMOOT-HOLMAN 


— tailored to fit the need — controlled to fit the mood 


40° x 40° plastic louvers 


acrylic or viny! diffusing paneis 


Entirely self-contained Smoot-Holman Twin-Lux Luminaires provide soft, 
diffused, localized light. The relatively large area of this shallow, two-by-four 
fixture controls brightness and assures uniformity of illumination. Color 
filters can be inserted in the louvered style to create the desired atmosphere. 


® Designed for individual installation 


or end-to-end mounting 
® Require no structural or SMOOT- HOLMAN 
architectural changes COMPANY 
INGLEWOOD, CALIFORNIA 


Economical to install and maintain 
Send for illustrated, descriptive brochure. 
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niques, held during October at Wright 
Air Development Center, Dayton, Ohio, 
were outlined for the press. Studies un 
dertaken by the IES committee were 
demonstrated, including problems of 
lighting under fog conditions, flashing 
versus stable lights, fixed lights for 
orienting direetion, ete. Anti-eollision 
lights, and CAA provisions for anti 
collision beacons also came under st idy 
by the IES committee. 

Considerable interest was shown bw the 
press in the work of the Aviation Light 
ing Committee, which undertakes studies 
of the principles of lighting as related to 
the problems of aviation. Working with 
them in developing suitable equipment 
and techniques are SAE and NEMA 
committees, in a joint effort which has in 
many areas been greatly fruitful. 

Participating in the conference were 
Lester C. Simpson, Chairman of the [ES 
Aviation Lighting Committee, Martin A. 
Warskow, Port of New York Authority, 
Thomas Edwards, and R. J. Stefany, 


committee secretary, ind C. L. Croueh 


Mixed Red, White Light 
Makes All Other Colors 


The following news item is reprinted, 
with permission, from the New York 
He rald T ribur here it ap pe a cd unde r 
the by-line of Robert ¢ Toth on Novem 
hep 21 

The National Academy of Sciences 
yesterday saw a full-color picture of a 
green -sweatered blonde thrown upon a 
screen. Members immediately termed the 
pieture “remarkable” because the col 
ors had been created from red and white 
light only 

The pieture was part of a dramatic 
demonstration of color vision that eould 
not be explained with accepted theories 
of light 


Dr. Detley W. Bronk. aeaden presi 


dent who arranged for a specia second 
showing of the experiments at the aead 
en meeting, said: “T find it diffieult to 


believe what I saw.” Dr. Isidor I. Rabi, 


Nobel Prize winner and chairman of 


President Eisenhower’s Seientifie Advi 
sor Board, said |} had no explanation 
he phenomenot 

Dr. Edwin H. Land tho f ex 
sible explanations of the phenomenon in 
terms of light theor As for sight, he 
suggested that “there is not a tight iden 
tif ion between tl w ngth of the 
stimulating light and the sensation of 
h eol r 

Instead the red light may stimulate the 
eve, but the sensation of color is given 
neross the entire range of the spectrum, 
he said 

No estimate of the impact of the find 


ing was offered by scientists, but intense 


study of the report is expected 
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More than 100 scientists, attending the 
concluding session of the three-day meet 
ing at Rockefeller Institute, witnessed 
the unique mixing of red and white 
light. The entire range of colors was pro 
duced from blue and yellow to green, in 
addition to the expeeted pink shades. 

Dr. Land said of the results: “If 
you follow conventional theories, you 
cannot explain (the colors). In some 
ways they are in speecifie conflict” with 
eurrent explanations of light and how we 
see color. 

Dr. Land is president and research 
director of the Polaroid Corp., which 
manufactures the self-developing eam 
eras, He eredited two early experimenters 
with studying the same phenomenon in 
1914, although their findings were never 
reeorded. 

White light 


s composed of all the 
colors of the spectrum, ineluding red, 
orange, yellow, green, indigo, blue and 
violet. It has been held that the eye 


responds to the three primary colors, red, 
green and blue, from which all shades 
are made, 

Dr. Land’s demonstrations indicated 
that only red and white light may be 
needed as the primary stimuli for color 
vision, rather than the three colors. 

To create the phenomenon, Dr. Land 
took two black-and-white pictures simul 
taneously, one through a red filter and 
the other through a green filter which 
admitted only green light 

These pictures were superimposed onto 
a sereen, the red-filtered shot projected 
in red light, the green-filtered pieture in 
white light. The result was a faithful 
reproduction of the original colors in the 
subject matter. 

In another experiment, two identical 
charts of gradually deepening gray areas 
were projected onto the sereen, one in 
red light, the other in white. Only the 
expected hues of pink were created, None 


of the greens and blues was present 


illumination is enhanced. 


or ( ‘hapter 


his fellow members, and it 


An Important Message to All Members of 1.E.S. 


Membership in the Illuminating Engineering Society 
can be compared to an electric motor 
get out of it in relation to what you put into it. 

Previously we have diseussed just a few of the many 
advantages that come through your membership. But 
now we want to emphasize a point that may be over- 
looked in our everyday busy life 
true that if you received no more from your membership 
than the monthly issues of ILLUMINATING ENGINEERING 
your membership in I.E.S. will be well re-paid, and it is 
equally true that if you thoroughly read and study the 
many authoritative papers and articles appearing in our 


journal, your own knowledge of the science and art of 


But why short-change yourself and, by the way, 
short-change your Society a little bit too? 

Attend each and every meeting of your own Section 
but more than merely as a spectator. Join 
actively in the affairs of your Section or Chapter, take 
an active part in the diseussions that oeeur at these 
meetings, feel free to stand up and express your 
opinions, become a member of one of the many impor 
tant Committees within your Section or Chapter. 

Every member of our Society has something to offer 
follows that you may learn 
something of value from what others have to say. 

At most Section and Chapter meetings the featured 
speaker is a person of recognized authority in his 
chosen field of illumination, but only by hearing him ean 
you receive the factual message presented. And we urge 
you to go one step further, bring a guest with you, so 
that the authoritative knowledge on illumination ean be 
shared by many instead of just a few. 

National Mempersuipe Commirrer, I.E.S. 


you ean only 


participation. It is 
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rrom SOLA... 


The originator of the constant- 
wattage mercury lamp transformer 


a new, 


totally new 


mercury lamp — 


transformer 
design 


totally new én circuit 
A low crest factor of lamp current is now less than 
1.7, resulting in additionally extended lamp life 


totally new in weight 
Now a transformer that is 20% lighter than before, 
making it easier to handle, install, and transport 


totally new in size 
A 25% reduction in size—three inches shorter—makes 
it easier to mount, especially in pole-bases 


totally new in regulation 
Now you get regulation as close as +1% even when 


line voltage fluctuations are as great as +13% 


totally new in efficiency 
An outstanding efficiency of 89.2% insures less con- 
sumption of current and lowers lamp operating costs 


totally new in housing actual size 
New type hydraulic sealing method makes this trans- 


former completely weatherproof and water tight 
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Under the most severe 
conditions ... constant-wattage 
for one H-1 400-watt mercury lamp 


totally new in circuit 


Low crest factor (peak/rms ratio) of lamp current is less than 1.7, 
with lamps mounted either vertically or horizontally, additionally 
extending lamp life. Open circuit voltage over entire primary range 
is 300 volts minimum. Positive starting down to —30° F. 


* totally new in weight 

20% less weight than before. With a reduction in weight of from 
42 to 34 pounds, handling during shipping and installation is easier. 
Lower weight also results in less load on lighting poles when the 
transformers are mounted aerially. 


totally new in size 


25% smaller than before. A 3-inch reduction in the transformer's 
length facilitates mounting, especially in the bases of poles. The 
smaller size, in combination with lighter weight, speeds handling 
and mounting, and reduces shipping space and costs. 


total ly new in regulation 


You get lamp wattage regulation as close as +1% even with line 
voltage fluctuations as great as +13%. The line current never ex- 
ceeds normal operating current under any conditions. The primary 
voltage must drop 30% from nominal before the lamp extinguishes 


totally new in efficiency 


A Sola-engineered new circuit design gives an improved efficiency 
rating of 89.2% with only a 50-watt loss through the transformer. This 
lower loss means less total wattage consumption and less operating 
cost for the mercury lighting system operation. 


totally new in housing 


The housing has a unique hydraulic-pressed mechanical closure 
which is completely solder-sealed. Special neoprene-coated leads 
are brought out through a neoprene gasket in the threaded nipple. 
This makes the transformer absolutely weatherproof and watertight. 


The Sola transformers described are made under one or more of the following 
U.S. Patents: 2,346,621; 2,582,291; 2,806,199 and Patents Pending, and Cana- 
dian Patents: 399,701; 439,590 and Patents Pending 


Catalog No.. 77140 
Lamp 1, H-1, 400-watt mercury lamp 
Primary Volts 100-130 x 200-260 volts, 60 cycles 
Primary Current 4/2 amps 
Open Circuit 330 volts 
Lamp Current 3.2 amps 
Power Factor 90% min. over entire range 
Watts Loss 50 
Weight, Ibs. 34 
Case Dimensions 6%" Diam., 9” Height, 


excluding Nipple & Leads 


Designs available for primary voltage ranges of 240-315 and 
400-520 voits. 


actual size 


SOLA 


Sola Electric Co., 4633 West 16th Street, Chicago 50, Illinois, Blshop 2-1414 
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Abolite Lighting Division 
jones Metal Products Co. 
West Lafayette, Ohio E. F. Mulligan 
Acme Lighting G Mfg. Co. 
949 EF. Sist St 

Los Angeles 11, Calif Suitan 
Active Electric Co. 

5450 W. Fullerton Ave. 
Chicago 39, Til. Robert W. Winne 
Advance Electric Supply Co. 

1102 N. Saginaw St. 

Flint, Mich. C. W. Schagane 


Advance Transformer Co. 
2950 N. Western Ave. 


Chicago 18, Ill. 4. E. Feinbere 


Alabama Power Co. 
600 N. 18 St. 
Birmingham 2, Ala. G.L. Morris 


Edw. P. Allison Co., Inc. 
300 W. Washington St. 
Chicago 6, Ill. C.W. Abrell 


Aluminum Co. of America 
Sales Development Division 
New Kensington, Pa. 


Amalgamated Electric Corp. Ltd. 
$84 Pape Ave., Toronto, Ont W. A. Dalrymple 


C. J. Hinton 


American Concrete Corp. 
5092 N. Kimberly Ave. 
Chicago 30, Ill J]. W. Lewis 


American Electric Construction Co. Inc. 
4453 N. Central Ave. 


Chicago 30, Ill. Clyde W. Grove 


American Electric Supply Co. 
5010 W. Irving Park Rd. 


Chicago 41, Ill Herbert Schwartz 


American Electric Supply Co. 
175 Ann St., Hartford, Conn. 1. A. Senofonte 


American Sterilizer Co. 
2426 W. 23rd St., Erie, Pa 


Charles A. Anderson G Co. 
1214 Nicollet Ave 
Minneapolis 4, Minn 


Ernest L. Thompson 


George R. Anderson 


Appalachian Electric Power Co. 
40 Franklin Rd., S. W., P.O. Box 2091 
Roanoke, Va G. J. Furr 


Appleton Electric Co. 
1701-1759 Wellington Ave. 
Chicago 18, Tl. 


Arizona Public Service Co. 
501 S. Third Ave. 
Phoenix, Ariz. 


Arkansas Power G Light Co. 
Little Rock, Ark 


The Art Metal Co. 
1814 FE. 40th St 
Cleveland 3, Ohio G. E. Glatthar 


Norton Appleton 


Don Willis 


Max Sudduth 


Atlantic City Electric Co. 
1600 Pacific Ave. 
Atlantic City, N. J. 


Bakelite Co. 
Div. of Union Carbide G Carbon Corp. 
30 E. 42nd St., New York 17, N. Y. 


John B. Taylor 


C. 8. Myers 


Baltimore Gas G Electric Co. 
1212 Lexington Bidg. 


Baltimore |, Md. M. C. Albrittain 


Name of official representative given in italics. 
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Brrett Division 
Allied Chemical G Dye Corp. 


10 Rector St., New York 6, N.Y MH. Bigelou 


Benjamin Electric Mfg. Co. 
Des Plaines, Il 


Black G McDonald Limited 
101 Parliament St 
oronto, Ont. 


B.S. Benson, Jr 


W. J. McDonald 


The Blomme! Sign Co. 
735 Wayne Ave 
Dayton 10, Ohio W. E. Blommel 


Blue Ridge Class Corp. 
P.O. Box 631 
Kingsport, Tenn 


BM D and R Inc. 


7020 Walker St., St. Louis Park 
Minneapolis 16, Minn. 


]. 8. Herbert 


Cecil H. Branham 


BG M Electrical Distributing Co. 
2927 Fifth Ave. 
Rock Is!and, Il 


Board of Water and Light 
116 W. Ottawa St., P. O. Box 570 
Lansing 3, Mich. 


Jack J. Zuckerman 


Roy Culham 


Boston Edison Co. 
40 Boviston St. 
Boston 12, Mass 


British Columbia Electric Co. Ltd. 
970 Burrard St 
Vancouver 1, B.C 


British Columbia Electric Co. Ltd. 
820 Pandora Ave. 
Victoria B. € E.W. Arnott 


R. B. Brown, Jr. 


Otto E. Zwanzig 


Brockton Edison Co. 
36 Main St. 


Brockton 67, Mass Louis F. Eaton 


Buck Electrical Contractors Inc. 
5246 W. Fullerton Ave. 


Chicago %9, Ill 4nton J. Mayer 


Butler Electric Co. Inc. 
2832 Washington Ave 
St. Louis, Mo. Henry Arendes 


C. G M. Products Ltd. 
124 Crockford Blvd. 


Scarboro, Ont. J. J]. Caragata 


Cadillac Electric Supply Co. 
431 E. Larned St. 


Detroit 26, Mich H.C. Simonton 


California Electric Power Co. 
P.O. Box 512 


Riverside, Calif. Gordon F. Burgess 


California Electric Supply Co. 
12th & Folsom Sts. 
San Francisco, Calif Sol Cohn 


Camber Lighting Inc. 
37 Montgomery St. 
Jersey City, N. J. 


Cambridge Electric Light Co. 
46 Blackstone St. 
Cambridge 39, Mass. 


Canadian General Electric Co. Ltd. 
Industrial Products Division 
224 Wallace Ave., Toronto, Ont. A.C. Calderone 


Canadian General Electric Co. Ltd. 
Lamp Division 

165 Dufferin St., Toronto, Ont. 
Canadian Line Materials Ltd. 
Postal Station H 

Toronto 13, Ont. 


Leonard Borko 


James L.. Corrigan 


E. H. Lindsay 


L. E. Messinger 


¥ 


Canadian National Exhibition Association 
Exhibition Park 


Toronto 2B, Ont H. E. McCallum 


Canadian Westinghouse Supply Co. Ltd 
195 Fleet St. E. 
Toronto, Ont. S.W MeKnight 


Canning, Pekara Inc. 
2144 N. Wood St. 


Chicago 14, Ill. Claude E. Canning 


Celine, Inc. 
P.O. Box 348 


Batavia, Ill. Rudolph C. Hultgren 


Central Electric Supply Co. 
P.O. Box 267 

Denver, Colo 

Central Hudson Gas G Electric Corp. 
50 Market St. 

Poughkeepsie, N. Y. 

Central Illinois Light Co. 

316 S. Jefferson Ave. 

Peoria 2, Ill. 


Edward 8. Goidman 


]. EF. Doolittle 


J. W. Brown 


Central Illinois Public Service Co. 
607 E. Adams St. 


Springfield, Il. B.L. Palm 


Central Louisiana Electric Co. Inc. 
715 Main St. 
Pineville, La. P.R. Taylor 


Central Maine Power Co. 
9 Green St 
Augusta, Maine 


Central Power G Light Co. 
P.O. Box 2121 
Corpus Christi, Texas 


Roland W. Hess 


James M. Williams 


Century Lighting, Inc. 
521 West 43rd St. 


New York 36, N.Y Edward F. Kook 


Champion Lamp Works 
Division of Consolidated Electric Lamp Co. 
330 Lynnway, Lynn, Mass. Carleton M. Holden 


Chicago Electrical Supply Co. 
420 N. Ashland Ave. 
Chicago 22, Ill. 


Cincinnati Gas G Electric Co. 
ith & Main Sts. 
Cincinnati |, Ohio 


City of Burbank, Calif. — Public Service Dept. 
P.O. Box 631 
Burbank, Calif. 


City of Glendale — Public Service Dept. 
119 N. Glendale Ave. 
Glendale 6, Calif. 


City of Riverside — Electric Light Dept. 
P.O. Box 826 
Riverside, Calif. 


City of Seattle — Dept. of Lighting 
1015 Third Ave. 
Seattle 4, Wash. 


Charles Lechner 


J. R. Hartman 


Ralph Foy 


L. W. Grayson 


A.J]. Kennedy 


P. C. Spowart 


City of Tacoma 

Dept. of Public Utilities, Light Div. 
P.O. Box 1639 

Tacoma |, Wash. 

The Cleveland Electric Illuminating Co. 
75 Public Square 
Cleveland 1, Ohio 


Roy H. Weston 


R. C. Hienton 
Colonial Premier Co. 
466 W. Superior St. 
Chicago 10, Il. M.H. Dottenheim 


(Continued on page 24A) 
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Principal Leo Poulos (|.) and 
School Board President H. L. 
Niederauer compare the Scott 
with 3-year-old lighting . . . find 
the Scott’s footcandle levels far 
greater—and brightness contrasts 
at a minimum. 


Tue magic of color engineering has 
gone to work in the modern Blauvelt, 
N. Y., School. Colorful new classrooms 
help motivate students to enjoy their 
schoolwork. Syivania’s Scott fixture, 
with translucent eye-rest green louvers, 
enhances the various color schemes 
with the latest in classroom lighting. 


The Scott’s eye-rest green plastic 
adds a new lighting element —cool chro- 
matic eye comfort. It blends well with 
vari-colored pastel interiors . . . pinks, 
blues, yellows and tans. The whole 
effect gives students better seeing con- 
ditions in pleasant, work-inspiring 
surroundings. 

The Scott provides extremely high 
illumination efficiency. With its trans- 
lucent louver, it softens overhead con- 
trasts, and shields young eyes from 
direct lamp glare. 


Maintenance supervisor R. Palin likes 
the Scott’s one-man maintenance features. 
Four-foot shields are lightweight . .. swung 
down easily for lamp changes... removed 
quickly for cleaning. 


: This forward-looking school 
recently added 13 new color-en- 
gineered classrooms —each illu- 
minated with the new eye-rest 
green version of Sylvania’s sensa- 
tional Scott lighting fixture. 


Sylvania Green Scott Fixture makes 


The /Jatest and the right classroon 
lighting, with Sylvania’s Scoit, make 
big differences here . . . in seeing condi 
tions, appearance, and lighting econom: 
over the long and short haul. It ca 
make the same big differences in you 
next remodeling job, new wing, or nev 
building. Talk to your Sylvam.: Fixtur 
Specialist for complete lighting infor 
mation. And write today for our FREI 
information folder on lighting with th 
sensational Scott . . . for schools. 
SyLvaniaA E.Lectric Propucts 
Dept. A-30, Lighting Division— Fixture 
One 48th Street, Wheeling, W. Va. 
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New life in lighting and color! Sylvania’s Scott fixture in eye- 
rest green shows off this new pastel tan classroom in its best light. 


color-engineered classrooms come alive s 


In pastel pink rooms, the Scott’s eye- In pastel yellow rooms, the fixture’s In pastel blue rooms, the green Scott . ee 

rest green color complements color green tint pleasantly accents the full adds a new kind of chromatic coolness gts: 

schemes of walls and furniture. richness of room color. to room décor. 

The Scott—close up. 
Fixture offers high effi- 
ciency, finest shielding,new — 
light-green tinted shielding | a 
for classroom lighting. 


... fastest growing name in sight 
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Columbia Electric G Mfg. Co 


1024 W. Ide Ave. 

Spokane, Wash Walter 4. Toly 
Columbus G Southern Ohio Electric Co. 

215 N. Fromt St. 

Columbus, Ohio H.S. Corn 


Commercial Light Co 
841 W. Washington Blvd 


Chicago 7, Ill Michael R. Fine 


Commonwealth Edison Co 

Public Service Company Division 

51 W. Jackson St., Joliet, Il G. K. Hardacre 
Compco Corp 
2251 W. St. Paul 
Chicago 47, Il! S. J. Zagel 
The Connecticut Light G Power Co. 

P.O. Box 2010 


Hartford, Conn 4. M. Wade 


Consolidated Edison Co. of N. Y. Inc 
4 Irving Place 

New York 5, N.Y G. J. Gillen 
Consumers Power Co. 

212 W. Michigan Ave. 


Jackson, Mich D. E. Karn 


Consumers Public Power District 
1452 25th Ave 


Columbus, Nebr W. H. Sinke 


Continental Electrical Construction Co. 


3540 Southport Ave 
Chicago 15, Il Leo W. Witz 


Corning Class Works 


Corning, N. Y. F. F. Fleischman, Jr. 


Coyne Electrical School Inc. 
500 So. Paulina St 


Chicago 7, Ill. John Hanan 


Crouse-Hinds Co. 
Syracuse, N.Y 


Crouse-Hinds Co. of Canada, Ltd 
1160 Birchmount Rd. 
Scarboro, Ont la 


John S. Haney 


Mochtinger 


Crownlite Fiuorescent Co. 
110 Windsor Ave 


Mineola, N.Y 4. L. Siegel 


Curtis Lighting, Inc 
6135 W. 65th St 


Chicago 38, I John A. Wright 


Curtis Lighting of Canada, Ltd. 
195 Wickstead Ave 


Toronto, Ont H.L. Wright 


Leasice 
Cutler Electrical Products Inc. 
5524 Haverford Ave 
Philadelphia 39, Pa 

Dallas Power G Light Co. 


1506 Commerce St. 


David Cutler 


Dallas |, Texas C. A. Tatum 
A. L. Davis Co., Inc. 

101 Central Ave 

Newark, N. J. Arthur L. Davis 
Day-Brite Lighting Inc 

5401 Bulwer St 

St. Louis 7, Mo. D. J. Biller 


The Dayton Power G Light Co. 
25 No. Main St 


Dayton |, Ohio H.S. Nonneman 


Dazor Manufacturing Corp. 
4483 Duncan Ave. 


St. Louis 10, Mo P.L. Read 
Delaware Power G Light Co 

600 Market St 

Wilmington 99, Del W.A.F. Pyle 


Dept. of Water G Power, City of Los Angeles 
Box 3669 Terminal Annex, 207 So. Broadway 
Los Angeles 34, Calif. Ivan L.. Bateman 


Detroit Edison Co 
2000 Second Ave 


Detroit 26, Mich L. BE. Tayler 


Detroit Electrical Contractors Association 
740 Book Building 
Detroit 26, Mich 


Carl J. Schoeninger 
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The L. C. Doane Co. 
10 New City St., Essex, Conn, 


Dow Chemical Co 


Harold F. Loren: 


Midland, Mich W. C. Goggin 
Duke Power Co 
Power Building 
Charlotte, N. ¢ Rey 1. Palmer 


E. |. du Pont de Nemours G Co., Inc 
(Fabrics G Finishes Div.) 


Wilmington 98, Del. Jack Rode 


E. |. du Pont de Nemours G Co., Inc 
Polychemicals Dept 
Development and Service Section 


Wilmington 98, Del. Henry Peterson 


Duquesne Light Co. 


435 Sixth Ave., Pittsburgh 19, Pa. G. W. Ousier 
Duro Test Corp 

2321 Hudson Blvd 

North Bergen, N. J James L.. Cox 


Eastern Fixture Co. Inc. 


170 Vernon St., Boston 20, Mass 8. Resnick 


Eastman Kodak Co. 


345 State St., Rochester, N.Y HR 


Patterson 


Ebasco Services, Inc. 


2 Rector St., New York 6, N.Y WL. Byrne 


Efengee Electrical Supply Co. 


049 W. Chicago Ave., Chicago 22, Il. Lee Mirus 


Electrical Information Publications, Inc. 
2132 Fordem Ave. 
Madison |, Wis 


Grosshandler 


Electrical Installations Co. 
2144 West Van Buren 


Chicago, Ul. Louis Miglore 


Electrical Manufacturers Representative 
Assoc. of Michigan Inc. 

12638 Hamilton Ave 

Highland Park 3, Mich. 


Electrical Products Corp. 
1100 No. Main St 


E. Dubois 


Los Angeles 12, Calif. L.A. Rice 
Electrical Supplies, Inc 

225 Walnut St 

Hartford 1, Conn Philip Wathte 


Electrical Testing Laboratories, Inc. 
79th St. & East End Ave 
New York 21, N.Y 


Electrical Wholesalers, Inc 
229 Whitehall St. S. W. 
Atlanta, Ga 


Hoffman S. Beagle 


John R 


Thornton 


Electric Fixture G Supply Co. 


1006 No. 20th St., Omaha, Nebr F.E. Foster 


Electric Wholesale Supply Co. 
2503 E. Michigan Ave. 
Jackson, Mich. 


Electrolier Mfg. Co. Ltd. 
5849 Boyer St 

Montreal, Que 

Electro Silv-A-King Corp. 
1535 S. Paulina St. 
Chicago 8, I! 


Blair McGowan 


Bernard Isenman 


C.1. Schneider 


Emerson-Comstock Co., Inc. 


130 No. Wells St., Chicago, Il. George A. Lang 


Emerson-Pryne Co. 


P.O. Box 698, Pomona, Calif. Roger W. Holsion 


Ender Monarch Corp. 
50 Sylvester St., Westbury, N. Y. 


Englewood Electrical Supply Co. 
5801-03 S. Halsted St. 
Chicago, Il. 


Lewis Grenadier 


]. P. Anderson 
Enterprise Electric Co. 
6507 Euclid Ave. 


Cleveland, Ohio Wilham Fell 


Esty Manufacturing Co. 
112 So. Sangamon St 
Chicago 7, Il. Ben Trossman 


Fecht Electric, Inc. 
5736 N. Western Ave. 
Chicago 45, Il. 


Federal Pacific Manufacturing Co. 
19 Waterman Ave 
Toronto 13, Ont 


William F. J. Fecht 


4. J. Brown 


Fenestra Inc. 
2250 E. Grand Blvd 


Detroit 11, Mich Conover 


Fischbach, Moore G Morrissey, Inc 
173 West Madison St 


Chicago 2, Il J. R. Meehan 
Fitchburg Gas G Electric Light Co. 
537 Main St., Fitchburg, Mass 1.G. Neal 


Flood-Lite Service Inc. 
212 Silver Lake Blyd 


Los Angeles 4, Calif BJ. Hartmann 
Florida Power G Light Co 

Box 3100, Miami 30, Fla R. J. Braley 
Florida Power Corp. 

101 Fifth St., South 

St. Petersburg, Fla W. B. Shenk 


Fluorescent Equipment G Mfg. Co 
5105 Cowan Ave 


Cleveland 4, Ohio Leonard 8. Freeman 


Fluorescent Fixtures of California 
352 Shaw Rd. 


South San Francisco, Calif inders 


Frnest O 


Fluores-O-Lite Co. 
Evans Terminal, North Broad St. 
Hillside, N. J. Meyer H. Silverman 


The Fostoria Pressed Steel Corp. 
Fostoria, Ohio 


H. A. Framburg G Co. 
3320-28 Carroll Ave 


1. Bates 


Chicago 24, Ill. Stanley A. Framburg 
The France Manufacturing Co 

10325 Berea Rd. 

Cleveland 2, Ohio FE. 1. Walter 


Franklin Design Service 
Division of Safeway Stores, Inc. 
P.O. Box 660 

Oakland 4, Calif. 


W. Freeman G Son, Ltd 
275 Woodland Drive 
Vancouver, B. ¢ 1 


The Frink Corp. 


27-01 Bridge Plaza North 
Long Island City, N.Y PW 


indrew W. Anderson 


Freeman 


lam pert 


Fullerton Manufacturing Corp 
Willard Road, P.O. Box 110 
Norwalk, Conn. lau 


GC. G M. Lighting Co 
4432 Olive St. 
St. Louis 8, Mo 


Garden City Plating G Mfg. Co 
1750 N. Ashland Ave 
Chicago 22, I! 


Carfunkel Co. 
420-428 Hoboken Ave 
Jersey City, N. J 


General Electric Co. 

Accessory Equipment Dept. 

1285 Boston Ave., Bldg. 32-FF 
Bridgeport 2, Conn Ww 


General Electric Co., Ballasts Dept 
1430 E. Fairchild St. 
Danville, Il. F.¢ 


General Electric Co., Lamp Dept 
Nela Park 
Cleveland 12, Ohio i.¢ 


General Electric Co. 
Outdoor Lighting Dept. 
Hendersonville, N. 


General Electric Supply Co. 

Div. General Electric Co. 

1260 Boston Ave 

Bridgeport 9, Conn wou 


son Fullerton 


Dan Michelson 


Harney 


Jack D. Saltzman 


B. Dexter 


Schorr 


Barr 


Henry ]. Chanon 


Booth 


General Fireproofing Co. 
Dennick Ave. 
Youngstown, Ohio 


General Lighting Products Co. 
468 Freylinghuysen Ave. 
Newark 5, N 


The Georgia Power Co. 
Electric Bidg., Atlanta 1, Ga c 


Saunders 


N. H. Eglowstein 


M. Wallace, Jr. 


(Continued on page 29A) 
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Provides an even 
distribution of high level 
light on the ceiling 

and “washes" the walls 
with glare-less 


illumination free of 


in annoying contrasts. 


Panelaire is ideal for offices, classrooms, drafting 

rooms, display and other areas where high levels 

of illumination are desirable. It is factory pre- 

assembled as a single unit, delivered complete in 

a single carton ready to install. Polystyrene louver 

diffusers with 45° shielding permit 200 foot- 

candles of comfortable illumination, easily inter- 

changeable vinyl pan diffusers allow 100 foot- x pl 
candle intensities. For complete Brochure send 48”, 72”, oF 
coupon below today. : 


LIGHTING PRODUCTS, INC 
HIGHLAND PARK, ILLINOIS 
DEPT. 6-A 


. ADDRESS. 


FILL IN COUPON AND MAIL TODAY 
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As General Electric sees it... 


LIGHTING PROGRESS 


The fluorescent lighting industry has made tremendous 
progress in recent years. Advances in architectural 
styling, backed by new fixture designs and better 
application techniques, have brought to millions better 
light for modern living. 


+ 
t 


But progress almost always awakens new problems. So it 
is with lighting. For modern fluorescent installations, with 
all their style and efficiency, necessitate increasingly rigid 
control of ballast operating temperatures. Here’s why: 

New architectural designs incorporate lower ceilings, and 
sound-absorbing ceiling materials. Lighting fixtures are flush- 
mounted or recessed. There is also a growing demand for 


| 
| | 
| 
| 
TT) 
| 
| | 
| | 
TH | 
| Hit 
i! 
a 
| 
| | : 
— 
— 
4 i 


DEMANDS BALLAST PROGRESS 


higher working foot-candles. This means more lamps per fix- 
ture and higher lamp currents. To reduce possible glare caused 
by higher light output, fixtures now utilize louvers or lenses, 
which contribute to the retention of heat. And, because space 
is limited, smaller cross-section ballasts are used. Thus, modern 
fixtures generate more lamp and ballast heat, yet are 
less able to dissipate it. 


Because ballast life may be shortened if ballast tempera- 
tures are excessive, modern lighting design and application 
techniques place huge demands upon the ballast industry. 
If fluorescent lighting progress is to continue, better ballasts 
which will operate below standard industry heat specifica- 
tions in modern applications must be developed. Thus, 
lighting progress demands ballast progress. 


In working toward ballast progress, General Electric engi- 
neers have recognized that high ballast operating temperature 
is perhaps the largest problem to be overcome. The most 
important single step in solving this problem has been the 
development of a realistic new approach and new facilities for 
accurately measuring ballast operating temperatures. In a 
specially-constructed, temperature controlled laboratory, bal- 
lasts are actually installed in modern, totally enclosed fixtures, 
without the aid of heat dissipating devices (except for normal 
ballast base contact with the fixture channel). These fixtures 
are flush-mounted or recessed against typical acoustical ceil- 
ings. Thermal measurements are taken only after the ballast 
has reached a stable operating temperature. Thus General 
Electric ballast heat measurements reflect actual, 
modern operating conditions. 

As a result of such research, General Electric’s entire ballast 
line is continually undergoing major improvements designed 
to provide superior performance. The most recent example of 
G.E.’s research and development is the redesign of its 89G545 
line of 40-watt, rapid-start ballasts to operate efficiently well 
below the industry standard of 90°C. in modern applications. 
Such ballast progress allows maximum latitude in fixture 
design and styling. 

Specify General Electric ballasts! They are engineered to 
back up your efforts toward modern, functional lighting 
and lighting progress. As we see it, General Electric ballast 
progress is answering the needs of lighting progress. General 
Electric Co., Section 401-52, Schenectady, N. Y. 


New G-E testing laboratory simulates ballast operating condi- 
tions in modern fixtures, assuring realistic heat measurements. 


Progress /s Our Most Important Prodvet 
GENERAL @@ ELECTRIC 


Zz, 


You'll Be A-light With New Ideas 


Vitally Important 
SYMPOSIUMS 


conducted by nationally 
recognized authorities in 
every phase of the Light- 
ing field. 


THESE DAILY 
SESSIONS ARE WELL 
WORTH YOUR TRIP TO 
NEW YORK. 


SYMPOSIUM seating 
space is necessarily limit- 
ed. Don’t be disappointed 

. mail coupon reserving 
your seat promptly. 


SYMPOSIUMS every morning 
EXHIBITS OPEN afternoons and evenings 


FIRST NATIONAL LIGHTING EXPOSITION, Dept. I-1 : 
550 Fifth Avenue, New York 36, N. Y. 


My industry classification 
O Reserve SYMPOSIUM space____. 
0 Send Hotel Reservation Blank 

0 Please mail... extra Show Tickets 


MAIL TODAY! 


sitions, 550 Fifth Ave.,N. ¥.36,N.Y. © phone: JUdson 2-6052 
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Gibson Manufacturing Co. 
1919 Piedmont Circle, N. E. 


Atlanta, Ga R. R. Gibson 


Gilbert Associates Inc. 
607 Washington St., P.O. Box 1498 
Reading, Pa irthur H. Phillips 


Gill Glass G Fixture Co. 
Amber & Tioga Sts 
Philadelphia 34, Pa C. A. Gill 
Gillinder Brothers, Inc. 
Erie & Liberty Sts 
Port Jervis, N.Y. J. F. Gillinder 
Clasco Electric Co. 

N. St 


St. Louis, Mo Willis M. Leach 


Globe Lighting Products Co. Inc 
1710 Flushing Ave 


brooklyn 6, N.Y Isidor Rosenblatt 


Good Manufacturing Co. Inc 
1015 N. Halsted St 
Chicago 22, I 


Louis Mided 


Gould Electric Co 
S18 N. Western Ave 


Chicago 18, Il E. A. Gould, Jr 


Grand Light G Supply Co 
83% State St 


New Haven, Conn. Malcolm Rosen 


Graybar Electric Co. Inc. 
120 Lexington Ave. 


New York 17, N. Y. Raymond C. Kinney 


Grimes Manufacturing Co 
515 No. Russell St 


Urbana, Ohio L. B. Moore 


Guardian Light Co. Inc 


500 North Blwd., Oak Park, 1 W.S. Akely 


Gulf States Utilities Co 
P.O. Box 2951 
Beaumont, exas 


The Edwin F. Guth Co 
2615 Washington Ave 
St. Louis 3, Mo 


H G H Fixture Co. 
1313 Walton Ave 
St. Louis 13, Mo 


Gene Hagen G Co 
$719 Vest Ave 
St. Louis 7, Mo 


R.A. Landry, Jr. 


Fred E. Guth 


D. A. Finazo 


Gene Hagen 


Hahn Electric Co. Inc 
Manchester & Barrett Sta. Rd. 


P.O. Box 3848, Kirkwood! 22, Mo R. Hahn, Jr. 


The Hankins Container Co. 
14801 Emery Ave. 
Cleveland 11, Ohio 


The Hartford Electric Light Co. 
266 Pearl St 
Hartford 3; Conn 


Ray T. White 


V. J. Ouellette 


Hatfield Electric Co 
605 W. Washington Blvd. 


Chicago 6, Ill Arthur G. Brock 


Hawkins Electric Co. 
1447 Washington Blvd. 


Chicago 7, Il. R.R. Hill 


Hexcel Products Inc. 
2741 Ninth St. 
Berkeley, Calif. 
Phil R. Hinckley Co. 
$200 West St 
Cleveland 11, Ohio 


M. J. Connelly 


R. A. Wiedemer 


Holophane Company, Inc. 
842 Madison Ave 
New York 17, N.Y. 


Holophane Co., Ltd. 
418 Kipling Ave. S. 
Toronto 14, Ont 


H.L. Logan 


Frank T. Groome 


House-O-Lite Corp. 
2430 S. Ashland Ave. 
Chicago &, Il! 

Hub Electric Co. 
2219 W. Grand Ave 
Chicago 12, Ill. 


Jack R. Stone 


I. M. Fixman 
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Hubbard and Co. 
6301 Butler St. 
Pittsburgh |, Pa 
Hydro-Electric Power Comm. of Ontario 

620 University Ave. 

loronto 2, Ont 4.W. Manby 


C. C. Warne, Jr. 


Hyland Electrical Supply Co. 
623 W. Monroe St. 


Chicago, I Jay Mann 


Ideal Industries, inc. 
1000 Park Ave 
Sycamore, Il! G. B. Koch 


IMinois Power Co. 
134 E. Main St., Box 511-B 


Decatur 70, Il. Allen Van Wyck 


IMuminating Engineering Co. 
2347 E. Nine Mile Rd 


Havel Park, Mich. Bert C. Pretzer 


Incandescent Supply Co 
647 Mission St. 


San Francisco, Calif. J.J. Newland 


Indiana G Michigan Electric Co. 
2101 Spy Run Ave 


Fort Wayne, Ind J. H.K. Shannahan 


Interstate Power Co 
1000 Main St., Dubuque, lowa R.C. Halcombe 


lowa Electric Light G Power Co. 


Box 351, Cedar Rapids, lowa Sutherland Dows 


lowa-Iilinois Gas G Electric Co. 
United Light Bldg 


Davenport, lowa Gordon Ames 


lowa Power G Light Co. 
S12 Sixth Ave 


Des Moines 3, lowa N. Bernard Gussett 


lowa Public Service Co., East Division 
400 Commercial St. 
Waterloo, lowa C. R. Wagoner 


lowa Public Service Co., Sioux City Division 
P.O. Box 778 
Sioux City, lowa C. R. Tracy 


Jeanette Shade G Novelty Co. 
N. Fourth St 
Jeanette, Pa 


Donald H. Crock 


Jefferson Electric Co. 
Bellwood, Ill. W. C. Anderson 


Jersey Central Power G Light Co. 
501 Grand Ave. 


Asbury Park, N. J. E.R. Drechsel, Jr. 


Jery! Lighting Products, Inc. 
42 W. Cermak Rd. 
Chicago, Il. Chas. Meyerson 


Jewell Electric Products Inc. 
266 Gleenwood Ave. 


Bloomfield, N. ] Donald J. Kantor 


Chas. Johnson Electric Co. Inc. 


794 Lee St., Des Plaines, Ill. R. A. Johnson 


Joleco Corp. 
2513 Baldwin St. 


St. Louis 6, Mo. George Ledbetter 


Joslyn Mfg. G Supply Co. 
$700 S. Morgan St. 
Chicago 9, Il. 


Kansas City Power G Light Co. 
P.O. Box 679 

Kansas City 10, Mo. 

Kansas Gas G Electric Co. 
P.O. Box 208 

Wichita, Kans 

The Kayline Co. 

2480 E. 22nd St. 

Cleveland 15, Ohio 


J. H. Fahey 


Glenn S. Young 


H.W. Hobson 


M. A. Eskins 


Thomas Keegan 

20 Springdale Ave 
Massapequa, N.Y. 

A. R. Keeler 

2980 W. Davison 

Detroit 38, Mich 
Kelso-Burnett Electric Co. 
223 W. Jackson Blvd. 
Chicago 6, Il 

Keystone Electric Manufacturing Co. 
2228-36 E. Tioga St. 
Philadelphia 34, Pa. 


Thomas J]. Keegan 


A. R. Keeler 


Sigmund A. Hollinger 


Leonard M. Siegel 


Kil Bar Electric Co. 
2261 Clybourn Ave. 
Chicago 14, Ill. H. J. Kilburg, Jr. 
Kingsport Utilities, Inc. 
122 Broad St. 
Kingsport, Tenn. J. E. Wright 
Kirby Risk Suppty Co., Inc. 
Ferry St. 

Lafayette, Ind John C. Dewenter 
Kirchmer Bros. Mfg. Co. 

2146 Newhouse Ave. 

St. Louis 7, Mo A.W. Kirchmer 


The Kirlin Co. 

35 E. Jefferson Ave. 
Detroit 7, Mich. Ivan Kirlin 
Klieg! Bros. 

‘21 W. 50th St. 
New York 19, N.Y. Robert A. Langer 
Koehler Electrical Supply Co. Inc. 

284 Greenwich St. 


New York, N.Y Harold C. Hollowell 


Kopp Glass, Inc. 


Swissvale, Pa. F.C. Ashe 


K-S-H Plastics, Inc. 
Highway 30 


High Ridge, Mo. R.S. Hawes ill 


Lange Engineering Co. 
141 West Jackson Blvd. 


Chicago 4, Ill A. Lange 


LaSalle Electric Supply Co. 
20216 John R. St. 


Detroit $, Mich. A.H. Gatward 


Lawrence Electric Co. 
N. Cicero 
Chicago 41, Il. 


The Leeds G Northrup Co. 
1901 Stenton Ave. 
Philadelphia 44, Pa. 


Leviton Mfg. Co. 
236 Greenpoint Ave. 
Brooklyn 22, N.Y. 


Frank Heise 


R.C. Machler 


Jack Amsterdam 


Light and Power Utilities Corp. 
1035 Firestone Blvd. 
Memphis 7, Tenn. 


Light Control Co. 
2333 East Olympic Blvd. 
Los Angeles 21, Calif. 


Murray Reiter 


Staniey E. Lindahl! 


Lighting Products Inc. 
2259 W. Park Ave. 


Highland Park, Il. Joseph A. Schneller 


Lighting Services Co. 
515 Meriden Rd. 


Waterbury, Conn. Richard L. Platt 


Lightolier Co. 
11 East 36th St. 


New York 16, N.Y. W. F. Blitzer 


Lightron of Cornwall 
195 Hudson St. 


Cornwall-on-Hudson, N. Y. Eugene Littman 


Line Material Co. 
700 W. Michigan St. 


Milwaukee |, Wis. M. C. Harsh 


Litccontrol Corp. 
36 Pleasant St. 


Watertown 72, Mass. Lawrence E. Brown 


Litecra*t Manufacturing Corp. 

8 East 36th St. 

New York 16, N. Y. 

Lithonia Lighting Products Co. Inc. 
Lithonia, Ga. Robert J. Freeman 


Ben Roisman 


Long Island Lighting Co. 
250 Old Country Rd. 
Mineola, N. Y. 


Louisiana Power G Light Co. 
142 Delaronde St., Station A 
New Orleans, La. 


William J. Schmidt 


C. L. Osterberger 


Luminator, Inc. 
120 N. Peoria St. 


Chicago 7, Ill. Albert L. Arenberg 
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Luminous Ceilings Inc 
2500 West North Ave 
Chicago 47, Ill Louis Rosenstein 
Luxor Lighting Products Inc 
Empire State Bldg 

New York, N. ¥ Serge: Marketan 
Lynn Gas G Electric Co. 
Exchange 

Lynn, Mass Harold FE. Ayer 
Macbeth Corp 

P.O. Box 950 


Newburgh, N.Y Norman Macbeth 


MacNuett Electric Co. Inc 
120 Lexington Ave 


New York 17, N.Y R. Minto 


Madison Electric Co 
6000 Woodward Ave 


Mich irthur H. Jones 


Detrouw 
Magni Flood, Inc 
8 North Second Ave 


Mt. Vernon, N.Y Bert Greene 


Main Electric Co 
74) Milwaukee Ave 


Chicago, Il William Kamin 


Major Equipment Co. In 
Fullerton Ave 
Chicago, Ill 

R. A. Manning Co 


1810 North Ave 
Shebovgan, Wis R. A. Manning 


Marlow Lights, Inc 
60 South Ave 
Fanwood, N. J 


Marvin Manufactu-ing Co 
648 Santa Fe 

Los Angeles, Calif 
Massachusetts Cas G Electri- Light Supply Co. 
191-193 Friend St 
Boston, Mass 


Howard Brinton 


Jason Weinre® 


McNaughton-McKay Electric Co 
7000 Intervale Ave. 
Detroit 38, Mich " 


iam T. McNaughton 


McPhilbin Manufacturing Co.. Inc 
1329 Willoughby Ave 


Brooklyn 37, N.Y Edward L. Gluck 


McWilliams Electric Co. Inc 
1820 N. Rockwe'l St 
Chicago 47, I! P.G. Schannon 


Meade Electric Co. Inc 
401.15 W. Harrison St 


Chicago 44, I Henry E. Burkhardt 


Metalcraft Products Co. Inc 
Mascher & Lippincott Sts 


Philadelphia 33, Pa Fred M. Pyle 


Metals Manufacturing Co. 
58 West Ist South 


Salt Lake City, Utah G. D. Segerstedt 


Metropolitan Edison Co 
412 Washington St 


Reading, Pa T. O. McOuiston 


Metropolitan Electrical Supply Co 
20 N. Jefferson St 
Chicago 6, I! Fred Pedrigt 


Michigan Chandelier Co 
16501 Livernois 


Detroit 21, Mich Wilton J. Doner 


Middletown Electrical Supply, Inc 
02 Center Mt 


Middletown, Conn Plalip Busker 


Midwest Chandelier Co 
15th & Gentry Sts 


No. Kansas City 16, Mo Lefhovitz 


Sidne 
Midwest Electric Co 
724 South Third Street 


Minneapolis 15, Minn Don Carlson 


The Miller Co 


Meriden, Conn John J. Neidhart 


Miller Electric Co. of Florida 
575 Dora St 


Jacksonville, Fla. James Dandelake 
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Mine Safety Appliances Co. 
“01 N. Braddock Ave 


Pittsburgh 8, Pa 


R. Havener 


Mississippi Glass Co 
88 Angelica St 

St. Louis 7, Mo C. J. Youngblood 
Mississippi Power G Light Co 
Lampton Bldg., Jackson, Miss. B. M. Davis 
Mississippi Power Co 

Gulfport, Miss V. J. Daniel, Jr. 
The Mitis Company Ltd 
St. John St 

Rimouski, Que. J. Henri Labrie 
Modern Light G Equipment Co 

8. Wabash Ave. 

Chicago, Il M. L. Offenberg 
Moe Light Division 
Thomas Industries Inc 
110 So. Third St 
Louisville 2, Ky Frank Marriett 
Monongahela Power Co 
1510 Fairmont Ave 
Fairmont, W. Va H. A. Stroud 
Monroe Electric Co 

157 W. Ontario St 


Chicago 10, 1 Kahn 


Monsanto Chemical Co 
Plastics Division 


Springfield 2, Mass. Moyer 


Montana-Dakota Utilities Co. 
831 Second Ave. 


Minneapolis 2, Minn W. L. Hayes 


The Montana Power Co 
40 Broadway 


Butte, Mont D. J. MeGonigle 


Morlite Equipment Co 
P.O. Box 106 


Girard, Pa Finley J]. Gordon 


Multi Electric Mfg. Co. 
4223.43 West Lake St 


Chicago, Ill Leo J. McDonald 


Municipal Light G Power Dept 
City of Pasadena, California 


2 City Hall, Pasadena |, Calif T. M. Goodrich 


Charles C. Munroe, jr 
25741 Kennedy Dr 
Dearborn, Mich Charles C. Munroe, Jr 
Mutual Sunset Lamp Mfg. Co 

40 Empire State Bldg 


New York 1, N.Y Morriu Thau 


The Narragansett Electric Co 
49 Westminster St 


Providence |, R. 1. C. R. Broadhead 


National Chemical G Manufacturing Co. 
Luminall Paint Division 
4617 S. May St 
Chicago 9, Il! 

The NL Corp. 

2480 E. 22nd St 
Cleveland 15, Ohio 


John Marshall Ziv 


M.W. Terkel 


National Electric Wholesalers, Inc. 
4410 Georgia Ave. N. W 


Washington, D. C. David Leventhal 


Neo Ray Products Inc 
415 E. 22nd St 

New York 10, N.Y 
Nepo Mfg. Co 

#250 N. Sayre Ave 
Chicago Il. 


Philip Young 


N. E. Passman 


Newark Electric Fixture Co. 
2RR S. 19th St 
Newark 3, N. ] 


New Bedford Gas G Edison Light Co 
693 Purchase St 
New Bedford, Mass 


J. B. Seidman 


W. S. Fenstermacher 


New jersey Power G Light Co. 
400 East Main St. 


Denville, N. J E. J. VanDuzen 


Newman Schranz Lighting Co. 
2700 Walnut 


Denver, Colo Charles Newman 


New Orleans Public Service Inc. 
S17 Baronne St 
New Orlcans, La 


N. Y. State Electric G Gas Corp. 
62 Henry St 

Binghamton, N.Y Earle C. Edwards 
Niagara Mohawk Power Corp. 

Erie Blvd. W. 


Svracuse 2, N.Y 


Noland Co 
27th St. & Virginia Ave 


Newport News, Va C.P. Andreu 


North Central Electrical Distributing Co. 
2001 Broadway N. EB. 


Minneapolis 13, Minn 1.G. Holmgren 


Northern Berkshire Electric Co. 
21 Bank St 


North Adams, Mass A.D. Rhodes 


Northern Electric Co. Ltd. 
1600 Notre Dame St. W 
Montreal, Que A.M. Bussell 


Northern Indiana Public Service Co. 
5265 Hobman Ave 


Hammond, Ind j.¢ 


Northern Light Co 
1657 N. Water St 
Milwaukee 2, Wis 


Sackman 


Fred Cramer 


Northern States Power Co 


Minneapolis 2, Minn Carl T. Bremicker 


Northiand Electric Supply Co 
21 South 10th St 


Minneapolis 4, Minn. N. K. Gullick 


Nova Scotia Power Commission 
P.O. Box 910 
Halifax, N.S Ww 


NuArt Lighting G Mfg. Co 
‘$5 East Sth South St 


Salt Lake City, Utah “i 


Ohio Edison Co 
Akron 8, Ohw 


Ohio-Midiand Light G Power Co. 
Canal Winchester, Ohio 


The Ohio Power Co 
Cleveland Ave. 8S. W. 
Canton 2, Ohio 


D. Graham 


1. Schoep} 


Franklyn Dickinson 


J. E. Cathers 


R. W. Osterholm 


Oklahoma Gas G Electric Co 


Box 1498, Ok.ahoma City |, Okla Earle W. Gray 


Omaha Public Power District 
720 Electric Bldg 
Omaha 2, Nebr 


Pacific Gas G Electric Co 
245 Market St 
San brancisco 6, Calif 


Pacific Power G Light Co. 


8S. W. Sixth Ave. 
Portland 4, Ore. 


E. E. Schwaim 


O. R. Doerr 


F.M. 


Paramount Industries Inc. 
(. 1080 Ballenger Rd. 


Flint, Mich B. R. Bailey 


Peerless Electric Ltd. 
5585 Fullum 


Montreal 36, Que L. A. Van Duzer 


Pennsylvania Electric Co. 
222 Levergood St 


R.G. Baker 


Johnstown, Pa 


Pennsylvania Power G Light Co. 
901 Hamilton St 
Allentown, Pa 


H.H. Brenan 


Pennsylvania Power Co 
19 Washington St. 
New Castle, Pa P.G. Dingledy 


The Perfeclite Co. 
1457 East 40th St 
Cleveland 3, Ohio 


Ptaft G Kendall 
84 Foundry St. 
Newark, N. J 


Philadelphia Electrical G Mfg. Co. 
1228-36 N. Sist St. 
Philadelphia 21, Pa. 


Joseph L. Jaffe, Jr 


M. J. Hamilton 


R. A. Manwaring 
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. . . heralded by 
these handsome “‘large area,"’ recessed, 4-foot in diam- 


eter, circular Visionaires: the SP3840 series. Besides widening the 
architectural-designer's range of dramatic concepts in interior designs, the S$P3840 
is ideal either as a contrast fixture or the dominant shape in the ceiling theme. 

Matte-finish translucent white Plexiglas affords distinctive illumination: unusual low brightness, mini- 
mum glare and greater visual comfort. Diffusers are concave for added strength and structural 
stability. Fixture-body is square for easy installation. Loosening of only 4 screws permits fully 
framed diffuser to be lowered on concealed slotted hinges for relamping without 
removal. Bonderite treated against corrosion and finished in high re- 
flectance, all white baked enamel. Also available 24” 
and 36” in diameter. Write for bulletin D-49. 


AN 


777 14th Pl. 
los Angeles 21, Calif. 


Futuristic j 
Futuristie 
: 
Stic in engineering 
} 
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Revere Outdoor Lighting Report 


For lighting engineers, lighting planners, and architects 
interested in outdoor lighting problems and trends. 


Lighting an Auto Sales Location 


The Problem: To attract motorists’ at- 
tention to the large number and type of new 
cars, and to dramatically illuminate building 
exterior. Frontage is 380 feet. 


The Answer: Revere incandescent 
floodlighting, highlighting true color of cars 
Two No. 4213-P floodlights are mounted 
24 feet above grade with 31 feet spacing ex- 
cept for driveways. Thirteen 5-light cluster 
assemblies No. 3245 are mounted 9 feet above 
grade to add “sparkle” to cars on display. 
Floodlights use 1000-watt PS-52 clear lamps. 
Cluster lights use Par 38 150-watt lamps. 
For easy maintenance, 13 Revere 199-E-24 No. 3245 Five-ltaht cluster 
hinged poles support floodlights. and splicebox 


No. 4213.P 
Floodlights 


The Problem: I.E.S. recommended 
minimum average footcandles not considered 
adequate for one of Chicago's heaviest trav- 
elled streets because of its high accident rate 
and low reflectance of newly paved blacktop 
surface. Design for uniform 3 footcandles 
average maintained illumination. 


The Answer: Revere No. 2284 Endoval 
Type III street lighting luminaires with 400- 
watt E-HI mercury lamps. Endovals with 10 
tilt are mounted 29 feet above grade with 
83 feet opposite spacing. Overhead wiring is 
used to take advantage of existing power after 
recent removal of street car line. 


No. 2284 Type Endoval 


The Problem: To provide an attrac- 


tively illuminated parking lot appealing to 

shoppers, and to enable those using the area —— a 
to locate their automobiles easily and safely. 

Parking area is 240 feet by 106 feet. 


The Answer: Three Revere No. 5440 
Ultra-Lites mounted 34 feet above grade, anc 
spaced on 70 foot centers, to provide an av- if 
erage illumination of 4 foot candles. Each | 
Ultra-Lite uses four E-H1 400-watt mercury || 
lamps positioned for widest coverage and | 
highest illumination level. Ultra-Lites th-ow 
square light patterns which overlap to elim- | 
inate “dark spots” and build up light values 


in fringe areas. No. 5440 Revere Ultra-Lite 
No matter what the lighting problem — if it’s outdoors, your best lighting answer. Write for catalog covering Revere’s 
Revere has the equipment, or can engineer it, to provide complete line of matched outdoor lighting equipment. 


OUTDOOR LIGHTING 


Industrial © Commercial ® Service Stations © Streets © Sports © Airports © Shopping Centers 


Revere Electric Mtg. Co., GOO9S Broadway, Chicago 40, II!., UPtown 8-7100 
Available in Canada thru Curtis Lighting, Ltd., Leaside, Toronto, Ontario 
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Philadelphia Electric Co. 
1000 Chestnut St 
Philadelphia 5, Pa R.G. Rincliffe 
Philip Little Lighting Studio 
170 Southdal 

Edina, Minn Donald D. Olson 
Phoenix Glass Co 
Monaca, Pa D. G. Cameron 
Pierce Electric Co. 
367 W. Adams St 
Chicago 6, Il John H. Pierce 
Pittsburgh Corning Corp 
Port Allegany, Pa. Howard F. Kingsbury 
Pittsburgh Plate Glass Co. 

Grant Bidg 

Pittsburgh 19, Pa R.G. Whittemore 
Pittsburgh Reflector Co. 

403-411 Oliver Bldg 

Pittsburgh 22, Pa R.C. Zinsmeister 


Plax Corp. 

P.O. Box 1019, Hartford, Conn C.N. Sprankle 
Portland General Electric Co. 
Portland, Ore. T. W. Fitch 
Poindexter Electric Co. 

1433 Delaware St 


Denver, Colo Robert J. Walsh 


The Potomac Edison Co 
55 E. Washington St 
Hagerstown, Md. 


Potomac Electric Power Co. 
929 E. Street, N. W. 


Washington 4, D. George Bisset 


Powerlite Devices Ltd. 
54 Atomic Ave 


Toronto 14, Ont. W. 1. Hawley 


Prescolite Manufacturing Corp. 
2229 Fourth St 
Berkeley 10, Calif W. D. Runswick 


Progressive Products Co. Inc. 
6615 Milwaukee Ave 


Chicago 31, Ill E. George Goddard 


Prophylactic Brush Co. 
Prolon Plastic Division 


Florence, Mass. John H. Moore 


Public Service Co. of Colorado 
900 15th St. 


Denver |, Colo H. T. Rankin 


Public Service Co. of Indiana Inc. 
1000 FE. Main St. 
Plainfield, Ind. 


Public Service Co. of New Mexico 
P.O. Box 1360 
Albuquerque, N. M. 


Public Service Co. of Oklahoma 
Box 201, Tulsa 2, Okla. 


Public Service Electric G Gas Co. 
80 Park Place, Newark, N. J. 


Puget Sound Power G Light Co. 
10608 N. FE. 4th St 
Bellevue, Wash. 


Robert McMurray 


T. F. Douglass 
D. J. Frandsen 


S. A. Moore 


Frank McLaughlin 


Pyle National Co. 
1334 N. Kostner 
Chicago 51, Ill. 


Quadrangle Mfg. Co. 
$2 S. Peoria St. 
Chicago 7, Il. 


Quebec Hydro-Electric Commission 


107 Craig St. W. 
Montreal, Que. 


A.G. Voelkner 


D. E. Worrell 


R. E. Gohier 


Quebec Power Co. 
P. O. Box 1607, Quebec, Que. 


G. A. Rafel & Co. 

2112 W. Lawrence 
Chicago 25, Ill. 
Rambusch Decorating Co. 


40 W. 13th St. 
New York 11, N.Y. 


Jean Saint-Jaques 


George A. Rafel 


Edward Rambusch 
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Revere Electric Mfg. Co. 
6009-17 Broadway 


Chicago 40, Ill. Murray J. Whitfield 


Revere Electric Supply Co. 
2501 W. Washington Blvd. 


Chicago 12, Ill irthur Peterson 


Rite Lite Supply Co. 
2826 No. Speer Blvd 


Denver 11, Colo. Ralph H. Bryant 


Ritter Co., Inc. 
400 West Ave. 
Rochester 3, N. Y. 


Robert Manufacturing Co. Inc. 
99 Dell Glen Ave. 
Lodi, N. J. 


Rochester Gas G Electric Corp. 
89 East Ave. 
Rochester 4, 


Rockland Light G Power Co. 
Nyack, N. Y. 


Rohm G Haas Co. 
222 W. Washington St 
Philadelphia 5, Pa 


Horace W. Alexander 


Robert Geissenberger 


Twichell 


D. S. Schaab 


H. A. Williams 


Rosemount Industries Ltd. 
2090 Moreau St. 
Montreal, Que. Paul A. Ducasse 
Rumsey Electric Co. 
1007 Arch St. 
Philadelphia 7, Pa T. W. Lauer 
Jas. E. Rust Electric Co., Inc. 
1511 W. Jackson Blvd 
Chicago 7, Ill Earl C. Heller 
Ryall Electric Supply Co. 
500 Lincoln St 

Denver, Colo Cc. O. Ryall 
Sachs Electric Corp. 
5540 W. Park 

St. Louis, Mo. Luis Sachs 
The Safety Car Heating G Lighting Co., Inc. 

P. O. Box 70, Milford, Conn. H.W. Jones, Jr. 


St. Joseph Light G Power Co. 
520 Francis St. 

St. Joseph 2, Mo. F. P. O'Connor 
Sandel Manufacturing Co. 
3618 S. Loomis Place 
Chicago 9, Il. A. L. Sandel 
San Diego Gas G Electric Co. 
P.O. Box 1831 

San Diego 12, Calif H.G. Dillin 
Saskatchewan Power Corp. 
1739 Cornwall St. 
Regina, Sask. W. B. Clipsham 
Savannah Electric G Power Co. 
Savannah, Ga. J. L. Davidson 
Service Electric Co. 
8345 South Ashland 
Chicago, I! Harold Zwitt 
S. F. Lighting G Supply Co. 

1147 Howard St. 


San Francisco, Calif. Russell Virgil 


Shalda Manufacturing Co. Inc. 
Box 507 

Burbank, Calif. William Shalda 
Shawinigan Water G Power Co. 

600 Dorchester St. W., P. O. Box 6072 

Montreal, Que Chas. H. Talbot 


The Sherwin-Williams Co. 
101 Prospect Ave. N. W. 


Cleveland |, Ohio J. A. Meacham 


Silvray Lighting, Inc. 
R.K.O. Bldg., Radio City 


New York 20, N. Y. J. M. Gilbert 


Smithcraft Lighting Division 
A. L. Smith Iron Co. 
217 Everett Ave 


Chelsea 50, Mass. Hugh M. Nazor 


Smoot-Holman Co. 
P. O. Box 4097 


Inglewood, Calif. L. A. Hobbs 


Sola Electric Co. 
4633 W. 16th St. 
Chicago 50, Ill. 


Solar Light Mfg. Co. 
100 N. Ashland Ave. 


Chicago 22, Ill. 


Solux Corp. 
58-17 28th Ave 
Woodside 77, N.Y. 


Southern California Edison Co. 
601 W. Fifth St. 

Los Angeles 53, Calif. 

Southern Canada Power Co. Ltd. 
355 St. James St. W. 

Montreal, Que. 


L. C. Marshall 


Bernard Lazerson 


A. E. Spinetta 


Roy E. Dahlin 


M. A. Perry 


Southern Colorado Power Co. 


Box 75, Pueblo, Colo E. H. Pemberton 


Southern Indiana Gas G Electric Co. 
P.O. Box 569 
Evansville, Ind. 


Southern Lighting Mfg. Co. 
501 Elwell St. 
Orlando, Fla. 


C. K. Graham 


Max K. Aulick 


Southwestern Gas G Electric Co. 
Box 1106, Shreveport, La. E. F. Graham 
Southwestern Public Service Co. 
P.O. Box 1261 

Amarillo, Texas Tom Lynn 
The Spero Electric Corp. 
20500 St. Clair Ave. 
Cleveland 17, Ohio Manny Spero 
Standard Electric Co. 
175 S. Saginaw St. 
Pontiac, Mich. Abe Cohen 
Standard Mfg. Corp. 
1100S. Central Park Ave. 
Chicago, Ill. Elliott Tarson 
Stanley Electric Mfg. Co. 
3700 S. 80th St 
Philadelphia 42, Pa Bernard §. Heller 
The Starbuck Sprague Co. 

39 Spring St. 


Waterbury, Conn. E. A. Madison 


Starring G Co. Inc. 
1600 Seaview Ave. 


Bridgeport, Conn. Carl E. Paul, Jr. 


Steber Manufacturing Co. 
2700 Roosevelt Rd. 


Broadview, Ill. Robert J. Besal 


Steel Craft Fluorescent G Stamping Co. 
191 Murray St. 


Newark 5, N. J. Arthur Meister 


Steel Window Institute 


Cheltenham, Pa. George Hingston 


Sterling Electric Co. 
33 South 5th St. 


Minneapolis, Minn Fred Garling 


Sterling Reflector G Mfg. Co. 
3249 West Grand Ave. 


Chicago 51, Il Anton Oberhuber 


Sticklor Electric Supply Co. 
346 Ann St. 
Hartford 3, Conn. 


Stonco Electric Products Co. 
333 Monroe Ave. 
Kenilworth, N. J. 


Marshall Sticklor 


H.W. Spence 


Suburban Electric Co. 
157 Pleasant St. 
Malden, Mass. Warren K. Lewellen 
Sunbeam Lighting Co. 
777 E. 14th Place 

Los Angeles 21, Calif. Herbert L. Krieger 
Sun-Lite Manufacturing Co. 
2555 Bellevue Ave. 

Detroit 7, Mich. Fred Binder 
Sun-Ray Fluorescent Co. 
2025 So. Michigan Ave. 
Chicago 16, Tl. Jerome Gimbel 
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Super Electric Construction Co. 
1300 Chicago Ave 
Chicago 51, 1 P.M. Pavesich 


The Superior Electric Co 
83 Laurel M 

Bristol, Conn Wiliam P. Carpenter 
Supreme Lighting Co. 
H00 Lurner St 

Los Angeles 12, Calif Frank Blackwell 
Sylvania Electric Products inc 

1740 Broadway 

New York 19, 


Sylvania Electric (Canada) Ltd 

Suite 522, University Tower Bldg 
Montreal, Que F.W. Fulle 
Tampa Electric Co 

Cass & Tampa Sts 


Tampa |, Fla. W. C. Macinnes 


Tarnow Electric Supply Co 
15 E. Milwaukee Ave 
Detroit, Mich 


Frank C. Teal Co. 
$222-24 E. Jefferson 
Detroit 7, Mich 


Nathan Tarnow 


Harold C. Smith 


Terreau-Racine Ltee 
196-228 St. Paul St 
Quebec, Que Georges Langlais 
Texas Electric Service Co 

Electric Bidg., Ft. Worth |, Texas O.G. Carlson 
Texas Power and Light Co 

Pr. O. Box 6351 

Dallas 22, 


exas Bassett Watson 


Thompson Electric Co 
Box 875 
Cleveland 22, Ohio tobert K. Farrington 


Toledo Edison Co. 


Fdison Bidg., Toledo 4, Ohio John K. Davis 


Toledo Electrical Contractors Association, Inc. 
216 Secor Hotel 


Toledo 4, Ohio Clarence F. Hammer 


Toronto Hydro-Electric System 
14 Carlton St 
Toronto 2, Ont 


B. M. Tower Co., Inc. 
Dewey St., Bridgeport, Conn 


Tri-Part Mfg. Co. 
9M Plum St., Detroit |, Mich 


Wilson J. Wylie 


Tower 


Harvey N 


Julius Reznik 


Underwriters Laboratories, Inc 
161 Sixth Ave 


New York 13, N.Y Fred Neumer 


Union Electric Co 
S15 N. 12th Blvd. 
St. Louis |, Mo 


Union Metal Mfg. Co 
Canton 5, Ohio W. A. Porterfield 


Merrill E. Skinner 


Unistrut Corp 
4118 Monroe Ave 


Wayne, Mich Hugo E. Rebentisch 


Unistrut Products Co. 
1018 W. Washington Blvd 


Chicago 7, Il George W. Butler 


The United Iliuminating Co 
80 Temple St. 


New Haven 6, Conn E. B. Haskell 


Universal Lighting Products, Inc 
55 Bergenline Ave 


Westwood, N. | Elliott Kanarck 


Universal Mfg. Corp 
29-51 E. 6th St 
Paterson, N. J 

Utah Power G Light Co 
Box 899, Salt Lake City 10, Utah Ww 
john C. Virden Co 
6009-6108 Longfellow Ave 
Cleveland 3, Ohio 

John C. Virden Ltd 

19 Curity Ave 

Toronto 13, Ont. 


Imrich Miller 


41. Huckins 


John C. Virden, Jr 


P. G. Kirkpatrick 
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Virginia Electric G Power Co. 


Richmond 9, Va W. 1. Dolheare 


Voigt Company 
1634.38 N. Carlisle St 


Philadelphia 21, Pa C. J. Frank 


Voltarc Tubes, Inc. 
14 Cross St... Norwalk, Conn Miles 


Wadeford Electric Co. 
205 W. Wacker Dr. 
Chicago 6, Il. 


The Wakefield Co 
Vermilion, Ohio 4.F 


Wald G Zigas 
25-05 45th Rd 
Long Island City, N.Y 


Pennybacker 


H.H. Lundberg 


Wakeheld 


Henry J]. Wald 


Warren Electric Co. 
P. O. Box 2594 


Houston, Texas J. R. Thompson 


Wasco Products Inc. 
Bay State Rd. 
Cambridge 38, Mass. Moc 


The Washington Water Power Co. 
P.O. Drawer 1445 
Spokane 6, Wash. 


Webb Electric Mfg. Co. 
1701 S. W. Jefferson St. 
Portland |, Ore. 


Kirk patrick 


Gordon F. DeFoe 


F. FE. Webb 


Welsbach Engineering and Management Corp 
1500 Walnut St 


Philadelphia 2, Pa H.H. Adams 


Westinghouse Electric Corp., Lamp Division 
Bloomfield, N. J Marshall N. Waterman 


Westinghouse Electric Corp. 
1216 W. 58th St. 


Cleveland 2, Ohio E. C. Huerkamp 


Westinghouse Electric Supply Co. 
} Gateway Center, P.O. Box 448 


Pittsburgh 30, Pa Harold J. Lutton 


West Penn Power Co 
Cabin Hill, Greensberg, Pa 


Wheeler Reflector Co. 
275 Congress St. 
Boston 10, Mass 


R.G. MacDonald 


Harlan B. Fletcher 


Wheeling Electric Co. 
51 Sixteenth St. 


Wheeling, W. Va. M. J. Barth 


White Way Electric Sign G Maintenance Co. 
417 Clybourn Ave 


Chicago 10, Ill Martin Davis 


Wholesale Electrical Supply Co. 
7333 Cottage Grove Ave. 


Chicago 19, Ill Raymond D. Arenberg 


Wiedenbach-Brown Co. Inc. 
11! Eighth Ave. 
New York II, N.Y w 


Wigdahi Electric Co 
4246-48 Milwaukee Ave. 
Chicago 41, Il 


RG W Wiley Inc. 
119 Dearborn St. 
Buffalo 7, N. Y 


H. E. Williams Products Co. 
108 S. Main St 
Carthage, Mo 


C. Stockberger 


T. J. Wigdahi 


Robert C. Graves 


F. B. Williams, Jr. 


Wilmot Castle Co. 
P.O. Box 629 


Rochester 2, N.Y E. H. Greppin 


Wilson Electrical Equipment Co. 
Box 1725 

Houston 
]. A. Wilson Lighting G Display Ltd. 


280 Lakeshore Rd. 
Toronto, Ont J. A 


Texas Dallas L.. Calmes 


Wilson 


The Windsor Utilities Commission 
Hydro Division 

149 Chatham St. W 

Windsor, Ont 


The Wiremold Co. 
Hartford 10, Conn 


Henry R. Soutar 


Robert H. Murphy 


Wisconsin Electric Power Co. 
Public Service Bldg 


Milwaukee |, Wis G. W. Van Derze 


Wisconsin Power G Light Co. 
122 W. Washington Ave 
Madison |, Wis M. R. Norton 
Wisconsin Public Service Corp 

Green Bay, Wis 1.G. Bur 


Worcester County Electric Co. 
939 Southbridge St. 
Worcester 3, Mass Donald §. Bennett 
Work -O-Lite Co. 
522 Cortlandt St 
Belleville, N. J Jack Siegel 
Wright Light, Inc. 
2024 Commerce St., P. O. Box 4155 
Houston, Texas Merrill C. Wright 
Zenith Electric Supply Ltd. 

185 Bridgeland Ave. 


Toronto 10, Ont B. R. Steen 


PEOPLE 


BOUT 


Southern Californian Edison Co, has 


several organizational changes. 


Bruce Renwick, formerly vice president 
md general counsel has been eleeted viee 
counsel. He has 


president and senior 


been with the 15 years. Re 
placing Mr 
is Rollin E. Woodbury, former assist 
int general eounsel. T. M. MeDaniel, 
Jr. was vice-president of the 


COMpany 


company for 


Renwick as general counsel 


eleeted a 


from the position of executive 


Before Edison in 


MeDaniel was a 


assistant 
1956, Mr 
Arthur 


joining 
partner in 
Andersen & Co., a New York 
accounting firm. 
Henry Gluck has been named vice 
president in charge of sales of the Sun 
Los Angeles, accord 
Mr. Gluck, 


who joined the firm as sales manager last 


beam Lighting Co., 


ing to a recent announcement. 


in charge of all sales and 
of the 


spring will be 


distribution activities organiza 


tion, including the network of local area 


sules representatives. 


John D. Hodnette, of Pittsburgh, vice 


president and general manager and a 


member of the board of directors of 


Corp., has been 
Medal by the 


Electrical 


Westinghouse Electric 


awarded the 1957 Edison 


American Institute of Engi 


neers. The award was made “for his 


significant contributions to the eleetrieal 


industry through erenative design and 


development of transformer apparatus 


whieh marked new advances in protee 


tion, performance and service, For his 


(Continued on page 45A) 
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“CONTROLLED BRIGHTNESS” 
Through ALUMINUM and 
allPARABOLIC Reflecting Surfaces 


Enables the new POWER GROOVE Lamps to provide 
The World’s Highest Level of Comfortable Lighting. 


For the complete story and how this lighting, developed for mR) We 


the Age of Space Satellites, can answer your problem of higher =GLARE = 
NOT ONLY 


intensity illumination yet maintaining comfort, write Paramount 
Industries for information on Power Groove Fixtures. BUT 


CONTROLLED 
WITH 
4 HOLLOW BAFFELS 


INDUSTRIES, INC. | 
FLINT, MICHIGAN 


U. L. Approved and Tested with Power Groove, VHO and HO Lamps 
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Planning new buildings? 


You'll get a lower cost of light by using 


one of these two G-E fluorescent lamps 


ae 


G-E HIGH-OUTPUT LAMPS deliver 40% more light per foor G-E POWER-GROOVE LAMPS provide over 2!) times the 


than slimlines, at 5-10% lower cost of light. High-Ourtput fluores- light per foot as slimlines—at a 10-15% savings in cost of light. 
cent lamps give you the same lighting level in cool white deluxe For ceiling and display lighting, exterior lighting and show win- 
as standard cool white slimlines! General lighting for any sales dows, Power-Grooves can help create more sales appeal for stores 
area needs the richness of deluxe fluorescents that flatters mer and merchandise. You get the added light you want for selling, 
chandise and complexions without a proportionate increase in maintenance costs. 


If you'd like more information on these or any other G-E Lamps, fluorescent or incandescent, 


write: General Electric Co., Large Lamp Dept. IE-18, Nela Park, Cleveland 12, Ohio. 


G-E SPOT AND FLOOD LAMPS SUPPLEMENT YOUR GENERAL LIGHTING 


Of course, fluorescent ceiling lighting is but one part of your 

over-all lighting system. You'll also want to use incandescent 

lamps to add sparkle and glitter to merchandise. You may want 

spotlighting in certain areas, floodlighting in others; you may 

want downlighting, perimeter canopy lighting, and lighting " 
built into cases, gondolas and merchandisers. At left are two 

new — from G-E’s complete line of spot and floodlamps 

that are designed to do these jobs best for you. 


Progress ls Our Most Important Product 
| GENERAL ELECTRIC 
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OF CALIFORNIA. 


352 SHAW ROAD 
SOUTH SAN FRANCISCO, CALIF. 


JANUARY 1958 


PLANTS ALSO IN LOS ANGELES: 
PORTLAND, OREGON; AND 
VANCOUVER, B. C., CANADA 


sit + 
3 
LIGHT OF THE WEST 
— wide range of famous 
full NEW line of hanging 
— 
| 


IT{S_A.SNAP! |... to install PITTSBURGH'S 


~NEW “SEE-WAY’ 
UMINAIRE 


= +, 


4, 


PLASTIC SIDE PANELS “SNAP” INTO PLACE 


Here is a brand new feature that will save many hours of 


GENERAL installation time . . . and greatly simplify panel removal for 
cleaning or replacement. 
CHARACTERISTICS Side panels are flexible diffusing ribbed polystyrene . . . 


easy to handle, ship, and maintain. Light in weight, they reduce 
the ceiling load appreciably. They also add to the appearance 
and overall efficiency of the unit. 

The light from the See-Way is glare-free, comfortable, easy 
to work under. Perfect for classrooms, offices, or wherever 
formed of 20-gauge sheet steel; visual comfort is necessary to maintain peak working efficiency 
prefinished by the Parker Bond- over long periods. 
erite iron phosphate process for See-Way’s low cost makes it easy on the budget too! 
corrosion resistance. Comes in 4 


The SEE-WAY is an All-White 2- 
lamp direct-indirect luminaire for 
surface or pendant mounting. It's 
made of highest quality electrical 
components. All parts are die- 


ond 8 foot sections. 
For other advantages on the SEE-WAY 
you ought to know about, 


WRITE ror BULLETIN M-11. 
PITTSBURGH rercector ComMPANY 


411 OLIVER BUILDING, PITTSBURGH 22, PA. 
Lighting Engineers in All Principal Cities 


PITTSBURGH LIGHTING EQUIPMENT IS DISTRIBUTED BY BETTER ELECTRICAL WHOLESALERS EVERYWHERE 
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(Supersedes all lists prior to January 1958) 


(1) LEB.S. LIGHTING HANDBOOK, Second Edition 


LATEST! One volume, 987 pages. Published 
1952. Complete revision of first edition includes 
basic information on all phases of lighting prac- 
tice and technique, based upon recently developed 
standards. Contains 18 technical reference and 
application sections; complete appendices of in- 
formation regularly used; 655 photos, drawings, 
lighting tables, charts; fully cross-indexed .. . 
over 4500 items. For use of lighting engineers 
and specialists, consultants, architects, designers 
. .- all who plan, install and manufacture light- 
ing systems and equipment. 

$8.00 per copy; $6.40 in lots of ten or more. Add 50c for 


shipment abroad. /.2.S. Members are entitled to one copy 
of the Handbook at $5.50 unless previously ordered. 


1.E.S. RECOMMENDED LIGHTING PRACTICES 


These booklets are the complete, standard recom- 
mendations for lighting the prescribed areas, and 
are among the most comprehensive and important of 
all Society publications. As indicated, some of these 
recommendations are the work of committees of the 
American Standards Association, with collaboration 
by appropriate committees of the I.E.S. All have 
the approval of the Council of the Illuminating 
Engineering Society, and are the latest official I.E.S. 
recommendations. 


In general, the information contained in these 
Recommended Lighting Practices covers completely 
the area shown in the title. Included in the data 
are suggested types of lighting systems and lumi- 
naires; levels for general lighting and for specific 
areas; analyses of seeing tasks; and other informa- 
tion essential to lighting the area and of value to 
lighting engineers and specialists, architects, con- 
struction people and others. Each practice is fully 
illustrated with charts and photographs. 


RP-1 OFFICE LIGHTING 

I.E.8. Recommended Practice 32 pp. 50c 
RP-2 STORES & OTHER MERCHANDISING AREAS 

I.E.8. Recommended Practice 104 pp. 50c 
RP-3 SCHOOL LIGHTING ‘ 

American Standard Practice 80 pp. 
RP-4 LIBRARY LIGHTING 

LE.S. Recommended Practice 16 pp. 
RP-5 DAYLIGHTING 

LE.S. Recommended Practice 40 pp. 
RP-6 SPORTS LIGHTING 

1.B.8. Recommended Practice 32 pp. 
RP-7 INDUSTRIAL LIGHTING 

American Standard Practice 40 pp. 
RP-8 STREET AND HIGHWAY LIGHTING 

American Standard Practice 32 pp. 
RP-9 SUPPLEMENTARY LIGHTING 

1.3.8. Recommended Practice 16 pp. 
RP-10 PROTECTIVE LIGHTING 

American Standard Practice 20 pp. 
RP-11 RESIDENCE LIGHTING 

LE.S. Recommended Practice 44 pp. $1.00 


8 8 8 


Quantity prices upon request. 


COMMITTEE REPORTS 


Lighting recommendations based upon studies (re- 
search, surveys of current practice, and experimental 
installations) of I.E.S. Committees and Subcommit- 
tees covering all phases of lighting. Completely illus- 
trated, these reports contain detailed information on 
many lighting problems peculiar to the industry or 
operation involved as well as providing general data 
as to lighting systems and luminaires; recommended 
quantity and quality of illumination; and analyses of 
specific seeing tasks. 


PUBLICATIONS 


The Publications of the Illuminating Engineering 
Society listed here summarize the vast amount of 
research, investigation and discussion of hundreds 
of qualified members of the Society working on 
technical committees. Each publication listed here 
is supported by the full authority and approval of 
the Illuminating Engineering Society. 


LE.S. Publications are available, in single copies 
or in bulk, to anyone requiring knowledge of the 
newest in lighting application and the supporting 
technical information. Should quantities be desired 
for distribution, such as for educational or promo- 
tional purposes, prices may be obtained by writing 
Publications Office. 


Each publication is numbered for easy ordering 
by using the coupon on this page. Correspondence 
concerning publications should be addressed to: 
Publications Office, Illuminating Engineering Soci- 
ety, 1860 Broadway, New York 23, N. Y. 


CP-1 


CP-3 
CP-4 
CP-5 
CP-6 


CP-7 


CP-8 


cP-9 


CP-10 


CP-11 
CP-12 
CP-13 


CP-14 


LIGHTING FOR WOOLEN AND WORSTED 
TEXTILE MILLS 12 pp. 


LIGETING FOR MACHINING OF SMALL 
METAL PARTS 16 pp. 


LIGHTING FOR FLOUR MILLS 8 pp. 
LIGHTING FOR CANNERIES 36 pp. 
LIGHTING FOR BAKERIES 16 pp. 


LIGHTING OF CENTRAL STATION 
PROPERTIES 20 pp. 

LIGHTING FOR CENTRAL STATION 
HIGH BAY AREAS 12 pp. 

LIGHTING OUTDOOR LOCATIONS OF 
CENTRAL STATION PROPERTIES 16 pp. 
LIGHTING INDOOR LOCATIONS OF 
CENTRAL STATION PROPERTIES 20 pp. 
LIGHTING FOR STEEL MILLS 

PART I: OPEN HEARTH 8 pp. 50¢ 
LIGHTING FOR FOUNDRIES 16 pp. 5c 
TRANSPORTATION LIGHTING 8 pp. 25c 


LIGHTING TRAFFIC TUNNELS 
AND UNDERPASSES 16 pp. 50c 


CONTEMPORARY LIGHTING IN MODERN 
AND TRADITIONAL INTERIORS 64 pp. $1.00 
Combines recommended residence lighting tech 
niques with good decoration, written in layman’s 
language and completely illustrated. Shows all 
types of lighting equipment, both installed and 
portable, recommended color combinations, from 
Colonial to Modern interiors. 
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PUBLICATIONS OFFICE 
ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway, New York 23, N. Y. 


Send 


Date 


me at the address below copies of I.E.S. Publications in 


quantities as noted: 


() My check (m.o.) enclosed. 


CP-19 
XXII 
XXI 
XX 
LD 
LD.2 
LM 
LM-: 
LM-3 
LM 
LM- 
LM-6 
LM 
LM 
cP E.1 
0 Bill me. 


Your prepayment of orders totalling $2.00 or less will greatly 
facilitate handling and help us in our bookkeeping. Thank you. 


Zone 


CP-15 FUNCTIONAL VISUAL ACTIVITIES IN 
THE HOME pp. 25c¢ 


Provides much of the technical material support- 
ing the combination of good decoration with 
lighting in CP-14 above. Extremely useful to 
lighting equipment designers, engineers, and be 
eause of the numerous sketches and measurements, 
non-technical people as well. 


CURRENT LIGHTING PRACTICE FOR 
TELEVISION PRODUCTION 8 pp. 


PROGRESS IN TELEVISION STUDIO 
LIGHTING Addenda to CP-16 4 pp. 


CURRENT LIGHTING PRACTICE FOR 
COLOR TELEVISION PRODUCTION é¢ pp. 


LIGHTING FOR COMMERCIAL 
KITCHENS 8 pp. 


Quentity prices upon request. 


1.E.S. LIGHTING DATA SHEETS 


Each I.E.S. Lighting Data Sheet describes an 
actual, outstanding lighting installation, complete 
with photographs, drawings and engineering data. 
They are published in a series of 24 sheets each 
year, and current sheets cover such subjects as 
lighting for metalworking, textile, automobile and 
other industries; schools; stores; offices; drafting 


rooms; churches; auditoriums; banks; museums: 
residences; indoor and outdoor recreational areas; 
streets and highways; and other special applica- 
tions. 


Printed on heavy gloss paper, punched for stand- 
ard ring binder, data sheets are an excellent “idea” 
file for lighting people, consulting engineers and 
architects; ideal for promotional distribution by 
manufacturers and light and power companies. 


L.E.S. Lighting Data Sheets are delivered through- 
out each year in groups of eight; three mailings for 
the entire 24-sheet series. First eight of each series 
are mailed for delivery in June; second eight in 
October; final eight in February of following year. 
Subscription, 24 sheets per set, $1.25; 10 or more 
sets, $1.00 each. Prices on minimum quantities of 
100 individual sheets upon request to this office. 


XXII Series, 24 sheets (current) $1.25 
XXI Series, 24 sheets $1.25 

XX Series, 24 sheets $1.25 
Quantities of 10 or more Data Sheet Series $1.00 


LD-1 15 HOME LIGHTING IDEAS, 15 sheets $1.00 
Attractively packaged, 15 home lighting data 
sheets, gathered and prepared especially for this 
publication. (These sheets not included in annual 
Series.) 

HOME LIGHTING IDEAS FOR KITCHENS 

AND BATHROOMS, 10 sheets 50c 
Special packet of ten new home lighting data 
sheets, showing modern lighting for new and re 
modelled kitchen and bathroom areas; an impor 
tant addition to any home lighting idea library 
(These sheets not included in annual Series.) 


Quontity prices upon request. 


MEASUREMENT OF LIGHT 


LM-1 AMERICAN STANDARD GUIDE FOR 
ELECTRICAL MEASUREMENTS OF 
FLUORESCENT LAMPS 4 pp. 

GUIDE FOR ELECTRICAL 
MEASUREMENTS OF MERCURY VAPOR 
LAMPS 4 pp. 

LE.S. GUIDE FOR LIFE PERFORMANCE 
TESTING OF FLUORESCENT LAMPS 2 pp. 


GUIDE FOR PHOTOMETRIC TESTING OF 
FLOODLIGHTS OF 10 TO 160 DEGREES 
TOTAL BEAM SPREAD 16 pp. 


GUIDE FOR OUTDOOR ILJ.UMINATION 
TESTS pp. 


GENERAL GUIDE TO PHOTOMETRY 
24 pp. 


CALCULATING COEFFICIENTS OF 
UTILIZATION 36 pp. 50c 


WORK SHEETS FOR LM-7 & pp. per set 5c 
Quantity prices upon request. 


LIGHTING COURSE MATERIAL 


LIGHTING FUNDAMENTALS $1.00 
Lithograph outline for a one-semester introductory 
lighting course suitable for college students or 
adults. Quantities of 10 or more, 75¢ per copy. 


(Printed in U.S.A.) 


' 
bs 
RP.1 
RP.2 
RP-3 
RP-4 
RP.6 
RP.7 
RP-9 
RP.10 
RP.11 
CP.1 
CP-2 ' 
CP.3 ' 
Please print or type) ! 
Name 
! 
Street t 
City | State 
If 1.E.S. Member | 
Your Section Chapter 
15¢ 
q 
j 
10c 
10¢ 
LM-4 
CP-16 
90c 
wie 
cP-18 LM-6 
260 80c 
15¢ 


Surface-Mounted Cost 


GARCY Ultra-Lux... shallow, plastic enclosed 
fixture ...ideal for low ceiling lighting 


Minimum depth consistent with good light Easy to install . . . only two basic parts 


distribution and brightness control Completely assembled chassis with integral end plates 
With curved shield, unit is only 3%” at its deepest is lightweight, sturdy, easy to handle. Separately 
point...yet surface brightness is virtually uniform —_cartoned one-piece shield hooks on after installation. 


at all viewing angles and well within acceptable 
limits for glare-free comfort. 


Easily cleaned . . . no need 
to remove shield from fixture 


Improved light-stable extruded plastic Curved shield is invisibly framed and hinged .. . lets 
guaranteed not to warp or discolor down at a touch, wipes clean in seconds. 


Shield is of Koppers improved EVENGLO*,a premium- 

grade polystyrene with built-in resistance to discolor- 
ation caused by ultra-violet radiation of fluorescent | 
lamps. 


*EVENGLO is a registered trade mark of Koppers Company, Inc. 


Garcy offers a complete line of lighting fixtures for 


GARCY commercial, institutional and display lighting. 


Preferred for Performance Garden City Plating and Manufacturing Company 


‘2473 North Elston Avenue ° Chicago 47, Illinois 
COMPLETE COMMERCIAL LIGHTING In Canada: Garcy of Canada, Ltd., 1244 Dufferin Street, Toronto 4 
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PACKAGED LIGHTING UNITS 


make the job easier! 


To complement the modern architectural style, the Westlake Shop- 
ping Center, Westlake, California, chose P & K lighting standards. 
Why not? They obtained the desired quality of lighting and, by 
having the entire unit supplied by one reliable source, they made the 
job so much easier. With so many P & K groupings to choose from— 
davit or straight standards or more artful shapes—and a choice of 
three light sources, incandescent, fluorescent, or mercury vapor— 
Westlake, in effect, customized their installation with standard com- 
ponents. Needless to say, they enjoy all the advantages of P & K 
aluminum lighting standards, for, in addition to their good looks, 
they offer easy installation, no maintenance. Before you specify any 
lighting standards check the P & K catalog first. For your copy send 
for Catalog L-2 


WESTLAKE PREFERRED THE P & K 32-FOOT DAVIT STYLE STANDARD 
whose sweeping, tapered lines are in perfect har- 
mony with the surroundings. The luminaire itself 
is the P & K LUXaire—a weather tight fluorescent 
fixture that allows for convenient lateral adjust- 
ment and easy relamping. The four flourescent 
tubes of this six-foot model provide 21,000 lumens. 
Other LUXaire’s from 2 to 8 foot provide from 
6,000 to 40,000 lumens. 


PFAFF & KENDALL 


84 FOUNDRY ST., NEWARK 5S, NEW JERSEY 
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TWA TICKET OFFICE. ROCKEFELLER CENTER 


Interiors with sales appeal have wall-fo- wa// Hone ylite. 


There's a big reason why two major transportation companies in 


one month have chosen Honeylite for their important Manhattan ticket sales 


offices. The reason is customers like a Honeylite atmosphere and buy! (Employees 
dike Honeylite, too, and make fewer errors because their eyes are fresh and rested al/ day long.) 
Why does the public like a Honeylite ceiling so much? Well, first of all, Honeylite is always spotlessly clean. Dust 
and dirt just fall through—can't stick to Honeylite because it's non-static. Honeylite rooms have a coo/ and airy 
feeling. Overhead air-conditioning systems are actually made more efficient by the thousands of /ittle hexagona/ 
“wind tunnels” in each square foot of Honeylite...(yet these unsightly utility systems are obscured). And, of course, 
Honeylite casts a completely glare-free flattering light —with nearly perfect efficiency. 


Sse our Catalog in Sweet's file 3ia/He 


LIGHT-DIFFUSING ALUMINUM HONEYCOMB 
A DEVELOPMENT OF HEXCEL PRODUCTS INC. 
951-61ST STREET. CAKLAND B. CALIFORNIA 
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Modern Lighting 
by 
PERFECLITE 


makes learning easier 
on young eyes...increases 
teaching efficiency 


For schools, where visual comfort is such a 
vital factor in scholastic achievement and 
physical well being, more and more architects 
and engineers specify Perfeclite. Case in point 
—the recently renovated and enlarged Peters 
Township, Pa. Junior-Senior High School, 
where one million dollars was spent in repairs 
and new building. Perfeclite fixtures light the 
way in classrooms and corridors—help create an 
ideal environment for students and teachers 
alike. 

In schools, offices, factories—in fact, wherever 
you have a commercial or institutional lighting 
problem — there's a low cost, easy-to-install 
Perfeclite fixture ideally suited to your require- 
ments. 


Write today for further information. 


INSTALLATION: Peters Township, Pa. Perfeclite P-303 plastic three 


Junior-Senior High School. 

AREA SHOWN: Typical classroom 
and corridor. 

ARCHITECTS: Beall & Parkins, 
Washington, Po. 

ELECTRICAL CONTRACTOR: 
Edward Regula, Belle Vernon, Pa. 

FIXTURES: Perfeclite F-387-AT re- 
cessed asymmetric drop prismatic 
lens 200 watt corridor fixtures. 


ring shadowless, non-glare trans- 
lucent 500 watt ceiling fixtures. 

CEILING HEIGHT: 8'6” in corridor 
—11°'10” in classroom. 

FIXTURE SPACING: in class- 
room—12'0”’ in corridor. 

INTENSITY: 46 ft.-candles average 
throughout classroom at desk 
level. 20 ft.-candles average 
throughout corridor atlocker level. 


S208 Five 


THE PERFECLITE COMPANY 


1457 EAST 40th STREET e 


Fixtures are 
Underwriters Laboratories, Inc. 
approved 
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vision, judgment and management skill 
which fostered and achieved the practical 
application of his ideas with resulting 
advancements in the eleetrical industry.” 
The Medal will be presented to Mr. Hod 
nette at the opening general session, 
Monday, Feb. 3, of the Winter General 
Meeting of the AIEE at the Hotel Stat 
ler, New York City, Feb. 3-7. 


Peerless 


Electrie Co., San Francisco, 
has appointed John C. Epperson, for 
merly president of J. C. Epperson Co., as 
national sales manager. Mr. Epperson is 
vice-chairman of the Golden Gate Section 
of IES. Charles Krinard has been pro 
moted to sales and service coordinator of 


Peerless, 


Richard Hesse has been made sales 
engineer in charge of Sola Electric Co.'s 
recently opened sales office in New Haven. 
Mr. Hesse was formerly sales manager 
of Condenser Products Division of the 
New Haven Clock Co. 


The retirement of C. E. Davies after 
23 years as Secretary of the American 
Society of Mechanical Engineers has 
been announced by the Council of the 
Society. Mr. Davies will continue to 
serve the profession as coordinator for 
the United Engineering Center. O. B. 
Schier, I] has been elected as the new 
Secretary of the Society. 


Arthur A. Weeber has been appointed 
tool engineer at Curtis Lighting, Ine., 
Chieago. Prior to joining Curtis, Mr. 
Weeber was process engineering super 


visor at American Boseh Arma Corp. 


The aequisition of the Fullerton Manu 
facturing Corp., Norwalk, Conn., as a 
new member of the grouy of associated 
companies making up the Franklin Re 
seareh Corp. was announeed by Henry E. 
Kingman, president of Franklin, in Bos 


ton. Lawson Fullerton, formerly presi 
dent of Fullerton Manufacturing and 
Warren A. Beh, vice-president, were 
elected vice-presidents and directors of 
Franklin. 


Granville Berry has been elected vice 
president of the Association of Publie 
Lighting Engineers in England. 


The Engineering Institute of Canada 
has announced the establishment of a 
medal in honor of Robert W. Angus, 
Hon. M E.L.C., Emeritus Professor of 
Mechanical Engineering at the Univer 
sity of Toronto. The medal will be 
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ALWAYS 
GOOD 
LIGHT 


thanks to 


CHAMPION LIGHTMANSHIP 


Strict Quality Control— 


One example of how Champion applies 


Lightmanship to make sure you get 


all the light you pay for. Photometric 


testing, as shown at the left, helps 


in maintaining the light output 


of Champion Lamps at the 


highest possible level. 


MILLIONS OF LAMPS A YEAR... 
ONE PLANT standard of quality control 


Incandescent Fluorescent 
Your best buy in lamps 


CHAMPION LAMP WORKS 


Lynn, Massachusetts 


A division of Consolidated Electric Lamp Co. 


{ 
| 
| 
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new 


lighting 
design 
by 
mc Philben 


mcPhilben’s new 37-60 line designed by E 
Allan Rothman provides the most efficient 
lighting of fitting rooms, mirrors, stair land 
ings, telephone bookstands wherever local 


ized illumination is desirable 


Available in both fluorescent and incandes 
cent models offering these exclusive features 
continuously hinged doors for easy relamping 
baked on grey 

reflectors for 


all metal construction 


enamel finish removable 


easy access to electrical components 


37-60 Two 60 watt lamps 
37-65 Two 15 watt T-8 fluorescent lamps 


Contact your mcPhilben representative for full 
details. See our insert in Sweet's file 32a or 
write for data sheet C/27 mec 


mec Philben 


LIGHTING COMPANY 


1320 Wi. LOUGHeY AVENUE BROOKLYN 37. New Yorn 
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awarded each year for the best paper 
written on a mechanical engineering sub 


ject, by an engineer resident in Canada. 


H. R, Weibel has been appointed man 
ager of field sales for the Pyle-National 
Mr. Weibel, 


1955 as 


Chicago. who joined 
Pyle-National in 
ager in St. Louis, was formerly associ 


ated with the General Electric Co., Lamp 


Co., 


district man 


Division. 


Sunbeam Lighting Co. has announced 
the Fred J. Vorlander of 
Boston as district sales representative for 
Maine, New Vermont and 
Massachusetts. Coleman of 
Charlotte, N. C. 
in North and South Carolina. 


signing of 


Hampshire, 
Louis J. 
will represent Sunbeam 


Walter C. Granville, Chicago color 
consultant has been elected president of 
the Color the 
December meeting. Other officers elected 
include G. F. Erikson, 
Ralph M. Evans, secretary and Norman 


Macbeth, treasurer. 


Inter-Society Couneil at 


vice president, 


C. E, Weitz, Supervisor of the Techni 
eal Publicity unit at the General Electrie 
Co., Nela Park offices, retired last July 
31, after 38 years with the company. Mr. 
Weitz served the I.E.S. in many 
capacities, both on its Technical and 
General Committees and as Chairman of 
the Cleveland Seetion. In 1955 he 
made a Fellow of the Society. 


has 


was 


By unanimous action of Council, at its 
December 12 meeting, Earl A, Anderson 
Frank G. Horton 
and James M. Ketch 
elected Mem 


(Michigan Section 
(Michigan Seetion 
were 


(Cleveland Section 


bers Emeritus of the Society. 


Deaths 

W. A. Chauvin, Albuquerque, N. M. 
G. P. Fuerst, Cleveland, Ohio. 
Clayton T. Gibbs, Los Angeles, Calif. 
C. L. 
F. 8. Gregory, Alice, Texas. 

John D. Haverkamp, New Orleans, La 
Harold W. Howard, Akron, Ohio. 

Heins Kaiser, Neheim- Huesten, Germany. 
J. A. Kertson, Minneapolis, Minn. 

J. J. Miner, Detroit, Mich. 

Lynn H. Morris, Salem, W. Va. 

James C. Niemeyer, St. Paul, Minn 


Goodman, New Castle, Pa. 


George Ww. Patterson, Toronto, Ont 


J. L. Phillips, Birmingham, Ala. 
R. M. Potts, Havertown, Pa. 

A. E. Smiley, Kansas City, Mo. 
T. R. Warren, Kansas City, Mo. 


At the meeting of the I.E.S. Council 


the following 


on December 12, were 


elected to membership. Names marked * 


Continued on page 47A) 


South Pacifie Coast 


Pacific Northwest 


Great Lakes 


1958 Regional Conferences, |.E.S. 


Region Place Date 
Northeastern Statler Hotel April 10-11 
Hartford, Conn. 

East Central John Marshall Hotel April 14-15 
Richmond, Va. 

South Central and Lafayette Hotel April 24-25 

Southeastern Little Rock, Arkansas 

Southwestern Washington Youree April 28-29 
Shreveport, La. 

Midwestern Hotel President May 1-2 
Kansas City, Mo. 

Inter-Mountain Whitman Hotel May 8-9 


Pueblo, Colo. 

El Cortez Hotel 
San Diego, Calif. 
Multnomah Hotel 
Portland, Oregon 
Sheraton Hotel 
Rochester, N. Y. 


May 12-13 


May 22-24 


June 23-24 
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are transfers from Associate Member 
Grade. Names marked ** are transfers 
from Student Member Grade. 


ALAMO SECTION 


Member: 

*Meehleib, W. E., Central Power & Light Co., 
Corpus Christi, Texas. 

Associate Member: 

Travis, Lon W., Beretta, Greenslade & Asso 
ciates, Inc., San Antonio, Texas 


ARIZONA SECTION 


Associate Members: 

Cook, Neldon R., Arizona Public Service Co., 
Glendale, Ariz 

Hileman, Dick D., General Electric Supply 
Co., Phoenix, Ariz. 

Lunt, Guy W., Arizona Public Service 

Ariz 


Co 
Phoenix, 
ARKANSAS CHAPTER 


Associate Member: 
Young, Charles B., C. B. Young Sales Co., 
Little Rock, Ark 


ARK-LA-TexX CHAPTER 
Associate Member 
Long, Michael G., Westinghouse Lamp Division, 
Shreveport, La 


BRITISH COLUMBIA SECTION 


Associate Member 
Lightfoot. F. G. F. G. Lightfoot Co., Van 
couver, 


CAPITAL SECTION 


Associate Members: 

Colt, Alfred C., Westinghouse Electric Supply 
Co., Washington, D. C. 

Harris, Mark, Cotton & Harris, Washington 
D. Cc. 

Mourning, Caroline B., Potomac Electric Power 
Co., Washington, D. C. 


CHICAGO SECTION 


Members: 

Feinberg, Albert E., Advance Transformer Co., 
Chicago, 

Wyscomirski, Stanley W., Vern E. Alden Co., 
Chicago, Ill 

Associate Members 

Chesney, Glen A., General Electric Co., Rock 


ford, Il. 
Schulz, Charles L., Englewood Electrical Sup 
ply Co., Chicago, Ill 


CHINOOK CHAPTER 


Member 
Lefebvre, Yvon H., Brown & Root, Ltd., Cal 
gary, Alberta. 


CLEVELAND SECTION 


Assocfate Members : 

Needfam, James E., Cleveland Elec. Illuminat 
ing Co., Cleveland, Ohio. 

Page, George H., Thompson Electric Co., 
Cleveland, Ohio. 

**Paugh, Ronald L., General Electric Co., 
Cleveland, Ohio 


CONNECTICUT SECTION 


Associate Members 

Bemis, Paul D.. Jr., Paul D. Bemis, Hartford, 
Conn. 

Donnelly, Richard L., Graybar Electric Co., W. 
Hartford, Conn 

Dowling, William J., Graybar Electric Co., 
Hartford, Conn. 


EDMONTON CHAPTER 
Associate Member: 


(Continued on page 48A) 
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Soundsheet Translucent Acoustical Element for Over-all Lighting Systems 
successfully combines acoustical and light diffusing properties for the first time! 


In working with Soundsheet, architects, engineers and contractors are enjoying 
new layout and installation freedom. Soundsheet not only supplements other 
acoustical treatments, but also can be effectively used with most wall-to-wall 
or area lighting systems now in existence or in the planning stage. 


Combines acoustical and lighting properties successfully for the first time @ Easy to install 
@ Bolanced sound absorption @ Washable @ Harmonized perfectly with any of today’s 
architectural interior concepts @ Quality illumination @ Softly diffused lighting free of shadows 
and reflections at high efficiency @ Available in flat or corrugated sheets @ U.L. listed. 


thevsends of inquiries which oat and a sample of Soundsheet. 
CONTREX NG 
RE 
end in filling orders. With licensed manufacturers who 


for surpossed our expecta- Please have your represent- 
tions — and caused a delay ative call 

MASS. in th 
administrative and produc- m 
tion facilities now expanded ; 


Soundsheet resulted in 

i MAIL TO [] Please send me literature 
in answering mony requests Please send me a list of 
to handle the continued de- 


mond for Soundsheet, NAME 

Contrex Compony invites you COMPANY 

to write for information 

about Soundsheet's many ADDRESS 

advontages and how they 

con benefit you. CITY STATE 


has eee ee 


Developed for Contrex by 
Bolt Beranek and Newman Inc. 


AVAILABLE FROM COAST TO COAST 


THROUGH AUTHORIZED MANUFACTURERS OF LIGHTING AND ACOUSTICAL PRODUCTS 
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HEART OF AMERICA SECTION 


Members 


MIAMI VALLEY SECTION 


Associate Members 


Seowen, L. H., North West Industries, Edmon- 


ton, Alberta. Dodds, William W., Jr., The Dayton Power & 


*Nichols, H. E., St. Joseph Light & Power Co., 
St. Joseph, Mo Light Co., Dayton, Ohio 

Updegrove, Maurice A., Combs & Updegrove, Lafferty, A. Michael, Jr., Helldoerfer-Castel 
Hutchinson, Kans. lini, Dayton, Ohio 

Moorman, Samuel L 
Associates, Dayton, Ohio 


FOREIGN NON-SECTION 
issociate Members 
Arlott, John, Hubert Davies & Co., Ltd., Jo- 
hannesburg, South Africa. 
Laporta, Juan, Besa y Cia 
Chile 
Malm, C. F., 
ard, Alaska 
Sacks, A., O. K. Bazaars 
nesburg, South Africa 


Schweiger, Heapy & 


Associate Members 
Devine, Harry C., III, 
Kansas City, Mo. 
Jandam, Robert F., Graybar Electric Co., Inc., 

Kansas City, Mo 


Devine Lighting, Inc., 


Ltds., Santiago, MICHIGAN SECTION 


he 
Line Material Industries, Spen Associate Members 
arte lectric St 
INDIANA SECTION Carter, Ralph ( Carter Electr ores in 
Johan coln Park, Mich 
Student Member Heidamos, Les, Robert D 


Ww Ann Arbor, Mich 


1929) Ltd 

Sweeney Associates 
Curry, D. D., 

GEORGIA SECTION ette, Ind 


Purdue University, 
Nemes, George, Jr., Smith Hinchman & Grylls, 


Inc., Detroit, Mich 

Scott, Richard W., Crouse-Hinds Co., Detroit, 
Mich 

Member Way, Donald R 

*Lacroix, Alex E.. The Washington Water Detroit, Mich 
Power Co., Spokane, Wash 


Associate Member INLAND EMPIRE CHAPTER 


Stevenson, Richard H., Sylvania Electric Prod 
ucts, Inc., Atlanta, Ga Public Lighting Commission 
GOLDEN GATE SECTION 


Mip-SoutTH CHAPTER 
emoer 


MARITIME CHAPTER 

Student Members 

Adams, W. Ff Southern College of Optometry, 
Memphis, Tenn 

Brown, E. H., Jr 
etry, Memphis 

Friedland, B. M 

Member etry, Memphis 

Banke, Donald C., Whitman, Requardt Hedman, J. B 
sociates, Baltimore, Md. Memphis, Tenn 

Martin, F. D 
Memphis, Tenn 

Schobel, W. A., Southern College of Optometry, 
Memphis, Tenn 

Schoenfeld, F H Southern 
tometry, Memphis, Tenn 

Thomas, P. fF Southern College of Optometry, 
Memphis, Tenn 


*Komor, Leonard A., Sylvania Electric Prod 


ucts, Burlingame, Calif 


Associate Member 


Wallace, T. E.. New Brunswick Electric Power 


Associate Member B 


Comm., Southern College of Optom 


Tenn 
Southern College of Optom 

Tenn 
Southern College of Optometry, 


Stokem, 
Redwood City 

Student Member 

Kattan, M. D., Charles H 
Francisco, Calif 


Marvin, The Superior Electric Co., 


Calif MARYLAND SECTION 


Krieger Co., San 


Southern College of Optometry 


Associate Members 

Osear H., Jr., The 
Co., Hagerstown, Md 

McCann, J. W Baltimore Gas & Electric Co., 
Baltimore, Md 


HAMILTON ONTARIO CHAPTER 


Lashley Potomac Edison 


Member 
*Terence, John, Northern Electric Co., Ltd 
Hamilton, Ont 


College of Op 


MILWAUKEE SECTION 


Associate Member 


**Motz, William F 
Wise 


809 John St.. Waukesha 


MISSISSIPPL CHAPTER 
issociate Member 


Naef. R. W.. Jr.. R. W. Naef, Jackson, Miss 
: Moruer Lope CHAPTER 
le 


Members 

*Fenton Melvern P 
Sacramento, Calif 

Alvin \V 


Smoot 


Hiolman Co 


brightness spot meter 


C-3 


Norberg 2015 J Sacramento, 
Calif 


SECTION 


model 


Battery Operated 


Member 

Proctor, Harold | Cleverdon 
Boston, Mass 

issociate Members 

Downey Stephen F 
Boston, Mass 

Everett N 21 Park, Attleboro, Mass 


Varney, Pike, 


Wheeler Reflector Co., 


Direct Reading 

Extreme Sensitivity 
Locking Microammeter 
Focusing—4 ft. to « 
3° Angle of Acceptance 


Pierce 
New ORLEANS SECTION 


Associate Members 

Andre, J. A., Jr 
Baton Rouge, La 

Philibert, Robert A 
New Orleans, La 


other ee SPECTRA METER NOW USED BY ae Ee” Interstate Electric Co., 


available for greater sensitivity * lighting engineers ¢ aircraft industry ¢ electric 
utilities « human engineering ¢ architectural firms 
* motion pictures G TV «© high speed photography 
* still photography « street G highway departments 
* model work © special computer for photography 
also available. 


Ogden, Woodruff & Dyer, 


Jones-Philibert & Co., 


New YORK SECTION 


Associate Members 

Boehn, Herman J., Voorhees 
& Smith, New York, N. Y 

Bowles, Eugene G N y 
Brooklyn. N. 

Stefany Raymond J 
Co., Bloomfield, N. J 

Whitmore, Philip H 
Corp., New York, N. ¥ 


All operators will Walker 


Smith 
obtain the same reading of the : 
brightness of a given area. Seleghene Co 


Westinghouse Electri 


Write for descriptive literature, complete specifications and information apply- 
ing to your particular field to 


PHOTO RESEARCH CORP. 


837 MORTH CAHUENGA BOULEVARD « HOLLYWOOD 38, CALIFORNIA 
Telephone HOllywood 2-6674 Cable Address: SPECTRA 


Ebasco§ International 


NortH Texas Section 


Associate Member 


Knight, James 0 
Ft. Worth, Texas 


Texas Electric Service Co 


(Continued on page 49A 
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Student Member 


Barr, W. W., Jr., 
Dallas, Texas. 


OREGON SECTION 


Associate Member 


Phipps, Grace L., Pacific Power & Light Co., 


Portland, Ore 
Student Members 
Kiisk, Allan, Oregon State College, Corvallis, 
Ore 
Seldon, D. R., Oregon State College 
Ore 
PHILADELPHIA SECTION 


Associate Member 
Mackey, Richard L., 
Philadelphia, Pa 


Westinghouse Electric Co 


PITTSBURGH SECTION 


Members 

*Fair, William M., James A. Hodges Co., Pitts 
burgh, Pa 

*Livington, John F 
Pittsburgh, Pa. 


James A 


Associate Members 

Bennett, Thomas T 
Pittsburgh, Pa 

Kennedy, Edward J., Kopp Glass 
burgh, Pa 

Shaffer, A. H., West Penn. Power 
Pa 

Spencer 


General 


Charles ¢ General 
Pittsburgh, Pa 

Walton, Samuel L Kopp 
burgh, Pa 

Student Member 

Sargent, P. E., Carnegie Institute of Techno 
ogy, Pittsburgh, Pa 


San SECTION 


Associate Members 

Cook, Ronald J 
Calif 

Davies, Robert W 
San Diego, Calif 


San Diego 


Coast Electric Co 


Davies Electric Co., Inc 


SAN JACINTO SECTION 


Associate Members 

Hoge, Eugene M., Jr 
uets, Inc Dallas, Texas 

Michalski, ¢ Ideal Lighting Fixture Co 
Bypllaire Texas 


Sylvania Electric Prod 


SOUTHEAST FLORIDA SECTION 


Associate Member 

Bower, H. W H. K. Ferguson, Ft. Lauder 
dale, Fla 

Student Members 

Abrams, Howard M 
Coral Gables, Fla 

Bozanic, John, University of Miami, Coral 
Gables, Fla 

Brazell, James R., University of Miami, Miami, 
Fla 

Martin, John D., Jr 
Coral Gables 


University of Miami 


University of Miami, 


SOUTHERN CALIFORNIA SECTION 


Associate Members 

Hawkins, L. B., Soden Wholesale Electric Co., 
Inc., Riverside, Calif 

Sherman, Jacob, Douglas Aircraft Co., Santa 
Monica, Calif. 


SOUTHERN COLORADO CHAPTER 
Associate Members 
Douglass, Mary Southern Colorado Power 

Co., Pueblo, Colo 
Leffler, Fred R., 1535 Mesita Road, Colorado 
Springs, Colo 


Tar SECTION 


Associate Members 

Adams, John K., J. N. Pease & Co., Charlotte, 
N. C. 

Bunch, Joseph J., Sylvania Electric Products, 
Inc., Charlotte, N. C 

Henson, James A., J. N. Pease & Co., Char 
lotte, N. C 
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Arlington State College, 


Corvallis, 


Hodges Co., 


TORONTO SECTION 


Members 
*Frank, R. W 
don, Ont. 
Morton, A .R 8. G. Chipman & Co., Ltd., 

London, Ont 
Roche, D. R Northern Electric Co., Ltd., 
London, Ont 
Smith, Thomas E., M. M. Dillon & Co., Ltd., 
London, Ont 


Wakefield Lighting Ltd., Lon 


dissociate Members 

Carveth, Bruce H., Rest Glow Mfg. Co., Ltd., 
Toronto, Ont 

Eaton, William, Dept. of Public 
Gov't of Canada, Toronto, Ont 

Matthew Ron Hinds Co., 
Ont 

MeCormick, R. 
Toronto, Ont 

MeCormick Willian J., Sylvania Ele-tric 
Products, Ltd., Toronto, Ont 

Theakston, G L Wakefield Lighting Ltd 
London, Ont 

Wallbank L, 
Toronto, Ont 


Works 


Crouse Toronto 


Northern Electric Co., Ltd 


Northern Electric Ce Ltd 


TWIN CITY SECTION 


Member 
‘Oberg, Orville ¢ Northern States Power Co 
Minneapolis, Minn 
Associate Member 
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Minneapolis, Minn 
VANCOUVER ISLAND CHAPTER 


Associate Member 
Wainwright 


Supply Co., Ltd., Victoria, B. ¢ 


VIRGINIA SECTION 


issociate Members 

Hillquist, L Commonwealth of Vir 
ginia, Div. of Budget, Richmond, Va 

Warren, Troy M., Jr., Sylvania Electric Prod 

Richmond, Va 
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Curtis Lighting, Inc., 


James R., Canadian Westinghouse 


Specified By 
Lighting 


Stay 
OWE APPLICATION 


REMOVES STATIC CHARGES “at? 


79 

FOR MONTHS. pestar’ 


SAMPLE QUART CONC. ONLY $3.85 
SAMPLE GAL. CONC. ONLY $8.50 
30 GAL. CONC. Gal. @ $6.00 


All FOB Chicago. Lower quantity costs. 


MERIX CHEMICAL CO., Dept. IE-J8 
1021 E. 55th St., Chicago 15, Illinois 


ror SWIVEL LIGHTS 


PREFERRED 


HERE'S WHY.. 


EXCLUSIVE “‘DieLux”’ 
DIECAST CONSTRUCTION 


Heavy duty 
swivels 

hold 
tension 
indefinitely 


A-14 


9 beautiful 
finishes to 
choose from 


Choice of metal cones; or Fabriglas 
cones, with embedded maple leaves, 
ferns, or rattan, (Also available in 


white.) 


These are just a few of the features 
that make Prescolite Swivel Lights the 
finest available. 


A-1393 
WITH NATURAL 
MAPLE LEAVES 


B-1394-2. 
WITH NATURAL 
FERN LEAVES 


B-1396-3 WITH 
EMBEDDED RATTAN 


AX-14 WITH 
PERFORATIONS 


Swivel lights are 
available in single, 
double or triple 
mountings. 


WRITE FOR YOUR COPY OF OUR 
CATALOG ON THE COMPLETE LINE OF 
PRESCOLITE LIGHTING FIXTURES. 


PRESCOLITE MANUFACTURING CORP. 
2229 4th St., Berkeley 10, Calif. 
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LIGHTING 
-FECTS SET 


From dim to bright 
with KLIEGL dimmer 
& contro/ equipment 


More and more specifications 
are calling for controlled 
moods and effects through the 
use of dimmers; private 
homes, restaurants, hotels, 
churches, night clubs and in 
fact any application where 
controlled lighting is desired. 
Kliegl lighting control equip- 
ment encompasses every prac- 
tical and proven type of 
dimmer in use today; AUTO- 
TRANSFORMER, MAGNETIC AM- 
PLIFIER, KLIEGTRONIC (elec- 
tronic). Kliegl experience and 
quality is unequalled. 


Regardless of the size of your 
installation, we would be 
happy to discuss dimmers 
with you. If you are interested 
in a single small wall dimmer 
for the home, or a multiple 
installation for a show room 
or other enterprise, it will 
be time well spent to 
contact us first. 


LIEGL BROS. 


UNIVERSAL ELECTRIC STAGE LIGHTING Co INC 


Ww. Som 
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EMPLOYMENT OPPORTUNITIES 


LIGHTING SALES 
REPRESENTATIVE 


To call on architects, engineers, wholesalers, 
contractors, etc. Complete line of commercial 
and industrial fluorescent and incandescent 
lighting equipment sold through electrical 
wholesalers only. Progressive sales and ad 
vertising policy; commission basis Some 
areas still open. Furnish complete resume in- 
cluding lines now carried. General Lighting 
Products Co., 468 Frelinghuysen Avenue, New- 
ark 12,N.J 


LIGHTING SALESMEN WANTED 
FOR UPPER NEW YORK STATE 


This is an excellent opportunity for the right 
man to join one of the industry's fastest 
growing organizations 
Liteeraft manufactures a complete line of in 
candescent and fluorescent lighting fixtures for 
commercial, institutional, and residential ap 
plication, We are actively being specified and 
displayed in this territory and offer excel 
lent service, deliveries, and powerful promo 
tional backing. 
Send complete details in strict confidence to 

Litecraft Manufacturing Corp 

8 E. 36th St 

New York, N. Y, 


LIGHTING SALES ENGINEERS 


N. Y. manufacturer desires lighting sales en- 
gineers with following among architects, engi- 
neers, distributors, etc. Quality line of com- 
mercial and institutional lighting fixtures. Holo 
phane licensee. National distribution. Many ter- 
ritories open. Forward complete resume. State 
lines now carried. Solux Corp., 58-17 - 28th 
Ave., Woodside 77, L. I., N.Y 


EXPERIENCED SALES ENGINEER 
Qualified to persuasively present Commercial! 
and Industrial Lighting Equipment wanted by 
BENJAMIN ELECTRIC MFG. CO. for East 
ern territory. Direct salaried connection is 
enhanced through supplementary incentive pay 
and insurance and pension benefits. Send de 
tailed resume of education and experience to 
Eastern Division Manager, 5846 Grand Central 
Bidg.. New York 17, N. Y¥ 


ESTABLISHED AGENCY WANTED 
To handle complete fluorescent and incandescent 
line of one of nation's oldest and foremost na 
tional manufacturers of quality lichtinge equip 
ment in the Cincinnati, Columbus and Dayton 
area Please furnish all specifics on present 
lines represented and territory covered in your 
letter to: Box 329, Publications Office Ilumi 
nating Engineering Society, 1860 Broadway, 
New York 23, N. Y. 


MANUFACTURERS 
REPRESENTATIVES 


Seeking representatives, expanding our line 
and territories. Considered one of the most 
progressive in the commercial, industrial and 
institutional fields. RLM members, Holophane 
licensees, diversified fluorescent and incandes 
cent line competitively priced. Territories that 
are open upon request only. The caliber of 
representatives considered will be only those 
who call on architects and engineers as well as 
distributors and contractors. Address Box 327, 
Publications Office, Illuminating Engineering 
Society, 1860 Broadway, New York 23, N.Y 


OUTSTANDING OPPORTUNITY FOR 
MANUFACTURERS’ 
REPRESENTATIVES 


Nationally known designers and specialists in 
luminous ceilings and incandescent products 
seek experienced men with sound knowledge 
of commercial lighting applications. Must have 
good connections with Architects, Engineers, 
Electrical Distributors and Contractors in their 
territories. Many new territories open. Write 
giving details of territory you cover and lines 
carried. Address Box 320, Publications Office, 
Illuminating Engineering Society, 1860 Broad- 
way, New York 23, N. Y. 


LIGHTING ENGINEER 


For fixture design work. Outdoor lighting field; 
fluorescent and incandescent. Opportunity for 
man to advance with progressive organization. 
Replies will be held in strictest confidence 
GUARDIAN LIGHT COMPANY 
Attention W. S. Akely 
500 North Boulevard 
Oak Park, Illinois 


LIGHTING MANUFACTURER'S 
REPRESENTATIVE WANTED 


Two outstanding territories provide an excep 
tional opportunity for experienced lighting 
salesmen to represent a rapidly expanding na 


tional company. 


LITECRAFT manufactures a complete line of 
incandescent and fluorescent lighting fixtures 
for commercial institutional and residential ap- 
plications. We offer excellent service, deliveries 
and powerful promotional backing. 

The two the territories available are as follows 

1. Northern California (San Francisco) 

2. Colorado, Eastern Wyoming and Montana 


Send complete details in strict confidence to 
Litecraft Manufacturing Corp 
8 FE. 36th St 
New York 16, N.Y 


New York 23, N.Y. 


FIELD SALES MANAGER 


Large fluorescent lighting fixture manufacturer located northeast 
Atlantic seaboard area requires high-caliber individual to coordi- 
nate activities of its sales agents throughout the country. 

Administrative and management background essential. Experience 
in fluorescent lighting highly desirable, but related experience ac- 
ceptable. Good educational background necessary, preferably col- 
lege graduate in marketing or sales administration. Age between 30 
and 45. This is a highly responsible position where considerable 
initiative and ability are required. Excellent pay, other benefits and 
opportunity for advancement. Send detailed resume. Box 323, Pub- 
lications Office, Illuminating Engineering Society, 1860 Broadway, 
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90% of overhead 
servicing can be 
done faster and 
safer with these 
ECONOMY Hi-Reach 
Telescopers! 


Hl-Reach Telescopers 
Four heights 20 ft. to 35 ft. 
Standard Models from $1510.00 up. 


Model PUL 
Three Standard Models 
No. 2—Lift 11'9”...... 
Neo. 3— Life 15’'0”....... 
Rubber tired wheels $10.00 extra 
F.0.B. Chicago 
Custom built Hi-Reach Tele- 
scopers up to 100 ft. Write for 
complete catalogue. Economy 
Engineering Co., 4515 W. Lake 
St., Chicago 24, Ill., 342 Madison 
Ave., New York 17, N.Y. 
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Know what these emblems mean...be sure 
of quality in fluorescent lighting ballasts 


Either or both of these emblems may appear on 
fluorescent lighting ballasts. The UL ( Underwriters’ 
Laboratories) emblem signifies only that a ballast meets 
safety requirements for electrical shock and fire hazards. 
UL does not test for operating characteristics that assure 
efficient, economical performance and long lamp life. 


The other emblem, containing the words “CBM 
CERTIFIED BY ETL”, indicates that a ballast will 
meet rigid standards of performance specified by lamp 
and Certified Ballast Manufacturers. This CBM em- 
blem assures you that the ballast meets specified stand- 
ards for long lamp life, full light output, low radio 
interference and reliable starting. 


In addition to meeting UL safety requirements, 


Sola ballasts for general lighting applications meet or 
exceed minimum CBM performance specifications or 
proposed specifications wherever they exist. 


Other manufacturers, however, are making ballasts 
which are not designed to meet CBM standards. and 
bear only the UL label. These non-certified ballasts may 
sell for a few cents less, but in terms of owning and 
operating expense, fluorescent lighting systems incor- 
porating these ballasts cost many dollars more, in 
reduced lumen output and lamp life. 


We have prepared an engineering report which 
discusses these factors in detail. We invite you to write 
for your copy of this report on the real cost of lighting 
systems using non-certified fluorescent lighting ballasts. 


S O LA Electric Co. «+ 4633 West 16th Street © Chicago 5O, Illinois 


COnSTANT. TRANSFORMERS TRANSFORMERS CONSTANT DC POWER SUPPLIES 


hogy CO., 4633 West 16th Street, Chicago 


les, Calif.; Ne N. Y.; Philedeiphia, He Sen Francisco, Cali Wolli ‘onn. 
Electric (Canada) Ltd., Terente 17, Onterie: 102 Leird Drive, Meytair 


, Mass.; Cleve jo; Kansas City, 
ves in Other Principal Cities 
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COSTS LESS... 


with fixtures using 


Certified CBM Ballasts 


SAVE ON WIRE COSTS—for High Power Factor in 
Certified CBM Ballasts saves your customers 
from expensive oversize wiring needed by low 
power factor equipment. Guards against penalty 
charges on light bills, too! 


KEEPS LABOR COSTS DOWN, TOO. (Low power 
factor can boost these costs as much as 65%.) 
CBM Ballasts mean fewer circuits, fewer man- 
hours needed. 


LONGER LIFE FOR CBM BALLASTS— because CBM 
specifications set a limit for temperature rise. 
This helps provide more efficient, longer, 
trouble-free service. 


Sie 
- - 
7. 


PROTECTION FOR YOUR CUSTOMERS because CBM Bal- ous aaa 

lasts are made to exacting performance specifications; : 

then checked and certified by ETL. And they’re also “Why High Power Factor 

listed by UL. ballasts cut your 
lighting costs” 


Seven leading manufacturers now make up 


FRTIFIED BALLAST MANUFACTURERS 


2116 KEITH BUILDING ° CLEVELAND 15, OHIO 


Participation in CBM is open to any manufacturer who wishes to qualify 
CBM-4-E 
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PRISMOID GRATELITE’ 

THE NEW PRISMATIC LOUVER-LENS FOR LIGHTING 
FIXTURES BY THE EDWIN F. GUTH CO., 

2615 WASHINGTON BLVD., SAINT LOUIS 3, MISSOURI 


TOO BEAUTIFUL FOR WORDS! 


ATELITE 


*TM Reg. U. S. & Con. Pots. Pend. 
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